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How To Use This Soil Survey 


General Soil Map 


The general soil map, which is the color map preceding the detailed soil maps, shows the survey area 
divided into groups of associated soils called general soil map units. This map is useful in planning the 
use and management of large areas. 


To find information about your area of interest, locate that area on the map, identify the name of the 
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units 
for a general description of the soils in your area. 

Detailed Soil Maps 


The detailed soil maps follow the general soil map. These maps can 
be useful in planning the use and management of small areas. 


To find information about 
your area of interest, 
locate that area on the 
Index to Map Sheets, 
which precedes the soil 
maps. Note the number of 
the map sheet, and turn to 
that sheet. 


Locate your area of 
interest on the map 
sheet. Note the map unit 
symbols that are in that 
area. Turn to the Index is 
to Map Units (see Con- st cy, ) 
tents), which lists the map yond eek. 
units by symbol and al ES 
name and shows the 

page where each map MAP SHEET 

unit is described. 


AREA OF INTEREST 


NOTE: Map unit symbols in a soil 
survey may consist only of numbers or 
letters, or they may be a combination 
of numbers and letters. 


The Summary of Tables shows which table has data on a specific land use for each detailed soil map 
unit. See Contents for sections of this publication that may address your specific needs. 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultura! Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal part 
of the National Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in 1987. Soil names and 
descriptions were approved in 1988. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1987. The flight for the 
photo base was in 1976. This survey was made cooperatively by the Soil 
Conservation Service and the North Dakota Agricultural Experiment Station, the 
North Dakota Cooperative Extension Service, and the North Dakota State Soil 
Conservation Committee. Financial assistance was provided by Barnes County 
Soil Conservation District and the North Dakota Department of University and 
School Lands. It is part of the technical assistance furnished to the Barnes 
County Soil Conservation District. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. If 
enlarged, maps do not show the small areas of contrasting soils that could have 
been shown at a larger scale. 

All programs and services of the Soil Conservation Service are offered on a 
nondiscriminatory basis, without regard to race, color, national origin, religion, 
sex, age, marital status, or handicap. 


Cover: A windbreak in an area of Overly and Bearden soils. 
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Foreword 


eT TR 


This soil survey contains information that can be used in land-planning 
programs in Barnes County. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the soil, 
improvements needed to overcome the limitations, and the impact of selected 
land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to ensure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, and 
poliution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. Clayey 
or wet soils are poorly suited to use as septic tank absorption fields. A high 
water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in this 
soil survey. Broad areas of soils are shown on the general soil map. The location 
of each soil is shown on the detailed soil maps. Each soil in the survey area is 
described. Information on specific uses is given for each soil. Help in using this 
publication and additional information are available at the local office of the Soil 
Conservation Service or the Cooperative Extension Service. 


* Rosinie L. oe SME 


State Conservationist 
Soil Conservation Service 
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Barnes County is in the southeastern part of North 
Dakota (fig. 1). It has a total area of 956,800 acres, or 
1,495 square miles. Of this acreage, 13,790 acres is 
water. Most of the water area is Lake Ashtabula and 


numerous small Jakes in the western part of the county. 


Valley City, the county seat, is in the central part of the 
county. 


This soil survey updates the survey of Barnes County 


published in 1912 (7). It provides additional information 
on use of the soils, and the maps show the soils in 
greater detail. 


General Nature of the County 


This section provides general information about the 
county. It describes climate, history and development, 
transportation, farming, natural resources, and 
physiography, relief, and drainage. 


Climate 


Prepared by the Nationa! Climatic Data Center, Asheville, North 
Carolina. 

Barnes County is usually quite warm in summer and 
is characterized by frequent spells of hot weather and 


Figure 1.—Location of Barnes County in North Dakota. 


occasional cool days. It is very ccld in winter, when 
Arctic airmasses frequently surge over the area. Most 
precipitation falls during the warm period and is 
normally heaviest late in spring and early in summer. 
Winter snowfall is normally not too heavy, and the snow 


is blown into drifts so that much of the ground is left 
free of snow. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Valley City in the 
period 1951 to 1984. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

In winter the average temperature is 11 degrees F, 
and the average daily minimum temperature is 0 
degrees. The lowest temperature on record, which 
occurred at Valiey City on January 29, 1965, is -40 
degrees. In summer the average temperature is 67 
degrees, and the average daily maximum temperature 
is 80 degrees. The highest recorded temperature, which 
occurred at Valley City on July 12, 1973, is 102 
degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units." During the month, growing 
degree days accumulate by the amount that the 
average temperature each day exceeds a base 
temperature (40 degrees F). The normal monthly 
accumulation is used to schedule single or successive 
plantings of a crop between the last freeze in spring 
and the first freeze in fall. 

The total annual precipitation is about 18 inches. Of 
this, about 14 inches, or more than 75 percent, usually 
falls in April through September. The growing season 
for most crops falls within this period. In 2 years out of 
10, the rainfall in April through September is less than 
11 inches. The heaviest 1-day rainfall during the period 
of record was 3.8 inches at Valley City on August 21, 
1964. Thunderstorms occur on about 32 days each 
year. 

The average seasonal snowfall is about 31 inches. 
The greatest snow depth at any one time during the 
period of record was 34 inches. On the average, 47 
days of the year have at least 1 inch of snow on the 
ground. The number of such days varies greatly from 
year to year. 

The average relative humidity in midafternoon is 
about 60 percent. Humidity is higher at night, and the 
average at dawn is about 80 percent. The sun shines 
65 percent of the time possible in summer and 45 
percent in winter. The prevailing wind is from the south- 
southeast. Average windspeed is highest, 14 miles per 
hour, in spring. 

Several times each winter, storms accompanied by 
snow and high winds bring blizzard conditions to the 
area. Hail during summer thunderstorms occurs in 
smail, scattered areas. 


Soil Survey 


History and Development 


Among the first known inhabitants of the area were 
the Sioux Indians. They made small camps along the 
Sheyenne River. The river furnished water for drinking, 
wooded cover along the banks attracted game and 
supplied firewood, and the moist bottom land provided 
tillable soil (76). In the late 1700’s and early 1800's fur 
traders, government exploratory expeditions, and 
hunting parties entered the area. A campsite used 
frequently by these early inhabitants is now known as 
Clausen Springs (3). 

By the mid-1800’s the fur trade had started to decline 
as a result of the smallpox epidemic of 1837, which had 
greatly reduced the Indian population. Red River Metis, 
who were trappers or traders and gold seekers crossing 
the plains, greatly reduced the amount of game 
available. The Indian wars in the 1860's followed by 
reservation life brought the fur trade to a close (16). 

When the Northern Pacific Railroad reached and 
crossed the Sheyenne River in the fall of 1872 at what 
is now Valley City, the settlement of Barnes County 
began. Barnes County was organized in August 1878. It 
was originally called Burbank County, named after John 
A. Burbank, Governor of Dakota Territory from 1869 to 
1874. An act of the Dakota Legislature in 1874, 
however, changed the name to Barnes County in honor 
of Alphonso H. Barnes, who was an associate justice of 
Dakota Territory at that time (11). 

Initial settlement of the county was largely confined 
to the Sheyenne River Valley, mostly in the area 
adjacent to Valley City. Most of the earlier settlers were 
of Irish, Scotch, or English extraction. Many were 
former residents of Canada. One of the most important 
of these settlers was Hiram Walker, a flour miller. The 
establishment by Walker and his sons of several flour 
and grist mills on the Sheyenne River contributed 
greatly to the economic well being of the county 
residents (3). 

The population of Barnes County was 1,585 in 1880 
(7). By 1910 the population had grown to 18,066. It 
remained near this level until 1930, when it began to 
decline because of drought and depression. By 1980 
the population was 13,960 (712). 

Valley City, the largest town in the county, had a 
population of 7,774 in 1980. Other communities in the 
county include Dazey, Wimbledon, Pillsbury, Leal, 
Rogers, Sanborn, Eckelson, Oriska, Fingal, Litchville, 
Hastings, Kathryn, Sibley, and Nome. The North Dakota 
Winter Show has been held annually at Valley City 


Barnes County, North Dakota 


since 1938. It has grown to be one of the Upper 
Midwest's largest agricultural expositions. A 
distinguishing landmark at Valley City is High Line 
Bridge, which crosses the Sheyenne River Valley. This 
trestle bridge was completed in 1908. Prior to 
construction of this bridge, engines were used to push 
heavy trains up the steep grade of the Sheyenne River 
Valley. 


Transportation 


One federal highway and five state highways provide 
access to markets. Interstate 94 and North Dakota 
Highways 9, 26, and 46 are major east-west routes 
across the county. North Dakota Highways 1 and 32 are 
major north-south routes. These state and federal 
highways along with the hard surfaced and graveled 
county and township roads provide a good 
transportation network. The nearest major commercial 
airline facilities are in adjacent Cass County to the east. 
Valley City has an airport for small light planes. The 
county is also served by a bus line and two railroads. 


Farming 


The development of farming progressed rapidly 
throughout Barnes County from 1880 to 1900. In 1950 
the county had 1,893 farms. From 1950 to 1982 the 
number of farms declined to 1,015 (72). The Barnes 
County Soil Conservation District was established in 
1948. 

The main crop in Barnes County is wheat. Other 
important crops are sunflowers, barley, oats, grass- 
legume hay, flax, and corn. Sunflowers have been an 
important crop in the last decade. They are grown 
mostly for oil production. Barley is grown for feed and 
malting. Most of the corn is harvested for grain. 

In 1984 about 88 percent of the county was cropland, 
6 percent was range and pasture, 1 percent was water, 
and 5 percent was woodland, federal and state land, 
and other land (5, 20). 

Compared to growing cash crops, raising livestock is 
a small enterprise in the county, but it is an important 
source of income for some farmers. On January 1, 
1985, there were 31,000 cattle, 12,500 hogs, and 5,300 
sheep on farms in the county (5). 


Natural Resources 


Soil provides a medium for crops and the grasses 
grazed by livestock. Other important natural resources 
in the county are sand, gravel, and water. 


As a result of glaciation, there are areas of sandy 
and gravelly material suitable for commercial 
excavation. Onsite investigation is needed because the 
quality of the deposits varies. Excess silt or clay content 
is a common limitation for the use of these deposits. A 
high shale content also limits the use of these deposits. 

The Spiritwood aquifer is the most important water- 
bearing deposit in the county. It is in the western part of 
the county. Other important aquifers are the Stoney 
Slough, the Sand Prairie, and the Valley City. 

Sufficient water for irrigation is available from several 
aquifers in the county. The Spiritwood aquifer offers the 
greatest potential, and it is probable that the Sand 
Prairie and Stoney Slough aquifers locally would yield 
adequate quantities of water for small irrigation projects 
(9). 


Physiography, Relief, and Drainage 


Barnes County is in the Drift Prairie section of the 
Central Lowland province of the Interior Plains (6). The 
dominant physiographic features of the county are the 
two major belts of end moraines and the deep 
Sheyenne River Valley. 

The Kensal-Oakes end moraine extends across 
Barnes County from Wimbledon south-southeast toward 
Kathryn. The Luvern end moraine crosses Barnes 
County in a north-south direction just east of and 
generally parallel with the Sheyenne River. This end 
moraine forms a high elongated belt tocally called the 
Alta Ridge (9). The relief of the Luvern is greater than 
that of other moraines in the county. These features, in 
general, are separated by broad, undulating plains of 
ground moraine. Nearly all of the area is mantled with 
glacial drift. The uplands are covered with glacial till, 
glacial lacustrine sediment, kames, eskers, drumlins, 
and glacial outwash sediment. 

Most of the glacial lacustrine sediment in Barnes 
County is on the Glacial Lake Lanona Plain. During 
glacial times, the Sheyenne River was blocked by ice 
about 12 miles south of Valley City and a large shallow 
lake called Lake Lanona was created. Lake Lanona 
extended north along the Sheyenne River Valley into 
Griggs County and covered about 160 square miles at 
its maximum extent. The lake sediment is generally well 
sorted, laminated, calcareous silt and clay (10). 

The largest outwash system in Barnes County is 
called Stoney Slough. The Stoney Slough channel 
extends southeastward from the west-central part of the 
county and widens to form another outwash plain, 
locally known as the Sand Prairie, which extends south 
into Ransom County. Most of the Sand Prairie outwash 


plain was deposited when Glacial Lake Lanona drained 
into the Stoney Slough outwash system (10). 

Bedrock is exposed in the valleys of the Sheyenne 
River and the Bald Hill Creek. The flood plains of these 
and other streams are blanketed by alluvium. In places 
the undulating moraines merge into a series of slightly 
lower, flat terraces along the Sheyenne River Valley. 
Elevation ranges from about 1,080 feet on the flood 
plain of the Sheyenne River south of Kathryn to about 
1,570 feet on the crest of an end moraine north of 
Valley City (10). 

The principal streams in Barnes County are the 
Sheyenne River, the Maple River, the Baid Hill Creek, 
and the Stoney Slough Creek. The Sheyenne River 
flows southward through the central part of the county 
and is entrenched in a valley about 2 miles wide and 
150 feet deep. It is the main water course in Barnes 
County. The Maple River flows through the extreme 
northeast corner of the county and, along with its 
tributaries, drains the eastern one-fourth of Barnes 
County. The Bald Hill Creek is in the north-central part 
of the county, west of the Sheyenne River. It drains into 
the Sheyenne River and Lake Ashtabula. 

Baldhill Dam, constructed across the Sheyenne 
River, is about 12 miles north of Valley City. It was 
completed in 1950. The body of water impounded by 
Bald Hill Dam is called Lake Ashtabula, an Indian term 
meaning ‘fish river.” The lake covers about 5,430 acres 
and extends northward into Griggs County. It supplies 
water in times of low water flow to communities 
downstream. The lake also stores runoff from spring 
snowmelt and rainstorms, which helps to protect 
downstream communities from flooding. In addition, it 
provides opportunities for fish and wildlife management 
and water recreation in an area with few lakes. 

The Stoney Slough Creek drains some of the 
southwest part of the county. It empties into the 
Sheyenne River near the town of Kathryn. 

All of the streams drain to the Red River of the North 
and eventually empty into Hudson Bay. The Continental 
Divide, which separates the Gulf of Mexico and Hudson 
Bay drainageways, crosses the western part of Barnes 
County. Areas to the west of the Divide drain into the 
James River, which eventually empties into the Gulf of 
Mexico. 

Most of the county does not have an integrated 
drainage system. Numerous potholes, sloughs, and 
smail lakes serve as collecting places for runoff on the 
end moraines and ground moraines. 


Soil Survey 


How This Survey Was Made 


This survey was made to provide information about 
the soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and 
management of the soils for specified uses. Soil 
scientists observed the steepness, length, and shape of 
slopes; the general pattern of drainage; the kinds of 
crops and native plants growing on the soils; and the 
kinds of bedrock. They dug many holes to study the soil 
profile, which is the sequence of natural layers, or 
horizons, in a soil. The profile extends from the surface 
down into the unconsolidated material in which the soil 
formed. The unconsolidated material is devoid of roots 
and other living organisms and has not been changed 
by other biologic activity. 

The soils in the survey area occur in an orderly 
pattern that is related to the geology, the landforms, 
relief, climate, and the natural vegetation of the area. 
Each kind of soil is associated with a particular kind of 
landscape or with a segment of the landscape. By 
observing the soils in the survey area and relating their 
position to specific segments of the landscape, a soil 
scientist develops a concept, or model, of how the soils 
were formed. Thus, during mapping, this model enables 
the soil scientist to predict with considerable accuracy 
the kind of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, 
soil scientists must determine the boundaries between 
the soils. They can observe only a limited number of 
soil profites. Nevertheless, these observations, 
supplemented by an understanding of the soil- 
landscape relationship, are sufficient to verify 
predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, soil reaction, 
and other features that enable them to identify soils. 
After describing the soils in the survey area and 
determining their properties, the soil scientists assigned 
the soils to taxonomic classes (units). Taxonomic 
classes are concepts. Each taxonomic class has a set 
of soil characteristics with precisely defined limits. The 
classes are used as a basis for comparison to classify 
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soils systematically. The system of taxonomic 
classification used in the United States is based mainly 
on the kind and character of soil properties and the 
arrangement of horizons within the profile. After the soil 
scientists classified and named the soils in the survey 
area, they compared the individual soils with similar 
soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data 
based on experience and research. 

While a soil survey is in progress, samples of some 
of the soils in the area generally are collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpreted the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties in terms of expected behavior of the 
soils under different uses. Interpretations for all of the 
soils were field tested through observation of the soils 
in different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and new interpretations sometimes are developed to 
meet local needs. Data were assembled from other 
sources, such as research information, production 
records, and field experience of specialists. For 
example, data on crop yields under defined levels of 
management were assembled from farm records and 
from field or plot experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate 
and biological activity. Soil conditions are predictable 
over long periods of time, but they are not predictable 
from year to year. For example, soil scientists can state 
with a fairly high degree of probability that a given soil 
will have a high water table within certain depths in 
most years, but they cannot assure that a high water 
table will always be at a specific level in the soil on a 
specific date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
dominated by several kinds of soil. A map unit is 
identified and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for 


the properties of the soils. On the landscape, however, 
the soils are natural objects. In common with other 
natural objects, they have a characteristic variability in 
their properties. Thus, the range of some observed 
properties may extend beyond the limits defined for a 
taxonomic class. Areas of soils of a single taxonomic 
class rarely, if ever, can be mapped without including 
areas of soils of other taxonomic classes. 
Consequently, every map unit is made up of the soil or 
soils for which it is named and some soils that belong to 
other taxonomic classes. These latter soils are called 
inclusions or included soils. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small 
areas and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions 
of contrasting soils are named in the map unit 
descriptions. A few inclusions may not have been 
observed and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify all of the kinds of soil on the 
landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 


Survey Procedures 


The general procedures used to make this survey are 
described in the National Soils Handbook and the Soil 
Survey Manual (17). The Major Soils of North Dakota 
(14), the Geology and Ground Water Resources of 
Barnes County, North Dakota (10), the general soil map 
of Barnes County, County General Soil Maps, North 
Dakota (15), and the Soil Survey of Barnes County, 
North Dakota (7) are among the references used. 

Traverses were made on foot, by truck, or by all- 


terrain motorcycles at an interval close enough to locate 
contrasting soil areas of about 3 acres. All map units 
were characterized by transects in representative units. 
One transect was required for each 1,000 acres of the 
unit mapped, with a minimum of two and a maximum of 
about ten. Data collected from the transects were 
analyzed statistically and used to justify names and 
establish the range of composition of each map unit. 
The statistical method used a 90 percent confidence 
interval estimate of the mean map unit composition 
percentage. This method predicts with a 90 percent 
confidence level that the average composition in the 
county for a map unit will fall in the given range of 
percentages. 


The range of average composition of most of the 
map units complexes is not wide; however, the Kloten- 
Buse complex, 9 to 35 percent slopes, has a wide 
range of average composition because of the greater 
variability in the kinds of soil in this unit. 

Each soil map unit has a minimum documentation of 
one to three pedon descriptions for each soil series 
used in its name. During the survey, soil samples were 
collected on five pedons for characterization. The 
samples were analyzed by the North Dakota State 
University Soil Characterization Laboratory. An 
additional nine pedons were sampled and analyzed by 
the North Dakota State Highway Department laboratory. 


General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another 
but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas 
of suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be 
identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other 
characteristics that affect management. 

Some of the boundaries and soil names on the 
general soil map of Barnes County do not match those 
on the maps of Cass and Lamoure Counties. The 
differences are a result of improvements in the 
classification of soils, particularly in modification or 
refinements in soil series concepts. Also, there may be 
differences in the intensity of mapping or in the extent 
of the soils within the survey area. 


Soil Descriptions 


Level to Steep, Loamy Soils on Glacial Till Plains and 
Moraines 


These soils formed in glacial till. They make up about 
46 percent of the county. In most areas runoff flows into 
drainageways and streams, but in some areas it collects 
in shallow depressions. A few marshes and depressions 
are in most areas. The soils are suited to cultivated 
crops and hay and are well suited to range and 
pasture, 


1. Barnes-Buse-Svea Association 


Deep, undulating to steep, well drained and moderately 
well drained, medium textured soils 


This association is on knolls, summits, shoulder 
slopes, side slopes, and foot slopes and in swales on 
till plains and moraines. Runoff flows into streams. 
Slope ranges from 3 to 35 percent. 

This association makes up 4 percent of the county. It 
is about 46 percent Barnes soils, 31 percent Buse soils, 
17 percent Svea soils, and 6 percent soils of minor 
extent. 

The undulating to hilly, well drained Barnes soils are 
on side slopes. Typically, the surface layer is black 
loam about 7 inches thick. The subsoil is loam about 22 
inches thick. In sequence downward, it is very dark 
grayish brown, dark brown, dark grayish brown, and 
grayish brown. The substratum to a depth of about 60 
inches is light olive brown, mottled loam. 

The undulating to steep, well drained Buse soils are 
on knolls, summits, and shoulder slopes. Typically, the 
surface layer is black loam about 6 inches thick. The 
subsoil is loam about 15 inches thick. It is dark grayish 
brown in the upper part and grayish brown in the lower 
part. The next layer is grayish brown, mottled loam 
about 10 inches thick. The substratum to a depth of 
about 60 inches is grayish brown, mottled loam. 

The undulating, moderately well drained Svea soils 
are on foot slopes and in swales. Typically, the surface 
soil is black loam about 12 inches thick. The subsoil is 
loam about 31 inches thick. In sequence downward, it is 
very dark brown, very dark grayish brown, grayish 
brown and mottled, and light brownish gray and mottled. 
The substratum to a depth of about 60 inches is light 
olive brown, mottled loam. 

Hamerly, Parnell, and Southam are the minor soils in 
this association. The somewhat poorly drained Hamerly 
soils are on flats. They have accumulated lime in the 
subsoil. The very poorly drained Parnell and Southam 
soils are in deep depressions. Parnell soils have a silty 
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Figure 2.—Typical pattern of soils and parent material in the Barnes-Svea-Buse association. 


clay loam surface layer and have accumulated clay in 
the subsoil. Southam soils have an organic surface 
layer. 

Most areas of this association are used for cultivated 
crops; however, the hilly and steep soils are used 
mostly for range. The gently rolling and rolling soils are 
suited to small grain. The hilly and steep soils are best 
suited to range. The main concern in managing 
cultivated crops is controlling water erosion and soil 
blowing. The main concerns in managing range are 
maintaining an adequate cover of the important forage 
plants and achieving a uniform distribution of grazing. 

The main limitations on sites for septic tank 
absorption fields are the slope and moderately slow 
permeability. The main limitations on building sites are 
the shrink-swell potential and the slope. 


2. Barnes-Svea-Buse Association 


Deep, level to rolling, well drained and moderately well 
drained, medium textured soils 


This association is on ridges, knobs, side slopes, 
summits, and foot slopes and in swales on till plains 


and moraines. Slopes are short and complex. The 
landscape is dotted with flats and depressions. Runoff 
flows mostly into the depressions; however, some flows 
into streams. Slope ranges from 0 to 15 percent. 

This association makes up about 35 percent of the 
county. It is about 34 percent Barnes soils, 21 percent 
Svea soils, 11 percent Buse soils, and 34 percent soils 
of minor extent (fig. 2). 

The level to rolling, well drained Barnes soils are on 
summits and side slopes. Typically, the surface layer is 
black loam about 7 inches thick. The subsoil is loam 
about 22 inches thick. In sequence downward, it is very 
dark grayish brown, dark brown, dark grayish brown, 
and grayish brown. The substratum to a depth of about 
60 inches is light olive brown, mottled loam. 

The level to gently sloping, moderately well drained 
Svea soils are on foot slopes and in swales. Typically, 
the surface soil is black loam about 12 inches thick. The 
subsoil is loam about 31 inches thick. In sequence 
downward, it is very dark brown, very dark grayish 
brown, grayish brown and mottled, and light brownish 
gray and mottled. The substratum to a depth of about 
60 inches is light olive brown, mottled loam. 


Barnes County, North Dakota 


The gently sloping to rolling, weil drained Buse soils 
are on knobs and ridges. Typically, the surface layer is 
black loam about 6 inches thick. The subsoil is loam 
about 15 inches thick. It is dark grayish brown in the 
upper part and grayish brown in the lower part. The 
next layer is grayish brown, mottled loam about 10 
inches thick. The substratum to a depth of about 60 
inches is grayish brown, mottled loam. 

Hamerly, Parnell, Tonka, and Vallers are the minor 
soils in this association. The somewhat poorly drained 
Hamerly soils are on flats. They have accumulated lime 
in the subsoil. The very poorly drained Parnell soils are 
in deep depressions. They have accumulated clay in 
the subsoil. The poorly drained Tonka soils are in 
shallow depressions. They have a leached subsurface 
layer and have accumulated clay in the subsoil. The 
poorly drained Vallers soils are on flats adjacent to 
depressions. They have accumulated lime in the 
subsoil. 

Most areas of this association are used for cultivated 
crops. The soils are suited to small grain and 
sunflowers and to range and pasture. The main 
concerns in managing cultivated crops are controlling 
water erosion and soil blowing and overcoming wetness 
in areas of the Parnell, Tonka, and Vallers soils. 

The main limitations on sites for septic tank 
absorption fields are moderately slow permeability and 
the slope. The main limitations on building sites are the 
shrink-swell potential and the slope. 


3. Svea-Cavour-Barnes Association 


Deep, level to undulating, moderately well drained and 
well drained, medium textured soils 


This association is on swells and in swales on till 
plains. The landscape is dotted by low knolls and 
ridges, depressions, and flats. Runoff flows into 
depressions. Slope ranges from 0 to 6 percent. 

This association makes up about 7 percent of the 
county. It is about 28 percent Svea soils, 14 percent 
Cavour soils, 13 percent Barnes soils, and 45 percent 
soils of minor extent. 

The moderately well drained Svea soils are in 
swales. Typically, the surface soil is black loam about 
12 inches thick. The subsoil is loam about 31 inches 
thick. In sequence downward, it is very dark brown, very 
dark grayish brown, grayish brown and mottled, and 
light brownish gray and mottled. The substratum to a 
depth of about 60 inches is light olive brown, mottled 
loam. 

The moderately well drained, alkali Cavour soils are 
in swales. Typically, the surface layer is black loam 


about 6 inches thick. The subsurface layer is very dark 
gray loam about 3 inches thick. The subsoil is about 29 
inches thick. In sequence downward, it is black, dense 
clay loam, dark gray clay loam, olive gray loam, and 
olive, mottled loam. The substratum to a depth of about 
60 inches is light olive brown, mottled loam. 

The well drained Barnes soils are on swells. 
Typically, the surface layer is black loam about 7 inches 
thick. The subsoil is loam about 22 inches thick. In 
sequence downward, it is very dark grayish brown, dark 
brown, dark grayish brown, and grayish brown. The 
substratum to a depth of about 60 inches is light olive 
brown, mottled loam. 

Buse, Hamerly, Tonka, and Vallers are the minor 
soils in this association. The well drained Buse soils are 
on ridges and knolls. They have a calcareous surface 
layer and subsoil. The somewhat poorly drained 
Hamerly soils are on flats. They have accumulated lime 
in the subsoil. The poorly drained Tonka soils are in 
shallow depressions. They have a leached subsurface 
layer. The poorly drained Vallers soils are on flats 
adjacent to depressions. They have accumulated lime in 
the subsoil. 

Most areas of this association are used for cultivated 
crops. The soils are suited to small grain, sunflowers, 
range, and pasture. The main concerns in managing 
cultivated crops are controlling water erosion and 
improving root penetration in the dense subsoil of the 
Cavour soils. 

The main limitations on sites for septic tank 
absorption fields are moderately slow and slow 
permeability and the wetness. The main limitations for 
building sites are the shrink-swell potential and the 
wetness. 


Level to Undulating, Loamy and Silty Soils on Glacial 
Till Plains and in Glacial Outwash Channels 


These soils formed in glacial till and in alluvium. They 
make up about 36 percent of the county. In most areas 
runoff collects in shallow depressions, but in some 
areas it flows through constructed drains into 
drainageways and streams. A few marshes, many 
depressions and low knolls, and a few ridges are in 
most areas. The soils are suited to cultivated crops, 
hay, pasture, and range. The Southam soils are well 
suited to wetland wildlife habitat. 


4. Hamerly-Tonka-Barnes Association 


Deep, level to undulating, somewhat poorly drained, 
poorly drained, and well drained, medium textured soils 


This association is on flats and swells and in shallow 
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depressions and swales on till plains. The landscape is 
dotted with ridges, knolls, and deep depressions. Runoff 
flows into the depressions. Slope ranges from 0 to 6 
percent. 

This association makes up about 35 percent of the 
county. It is about 36 percent Hamerly soils, 14 percent 
Tonka soils, 12 percent Barnes soils, and 38 percent 
soils of minor extent. 

The level to undulating, somewhat poorly drained 
Hamerly soils are on flats. Typically, the surface layer is 
black loam about 7 inches thick. The subsoil is loam 
about 30 inches thick. It is grayish brown in the upper 
part and light olive brown and mottled in the lower part. 
The substratum to a depth of about 60 inches is light 
brown, mottled loam. 

The level, poorly drained Tonka soils are in shallow 
depressions. Typically, the surface soil is black silt loam 
about 13 inches thick. The subsurface layer is dark 
grayish brown, mottled silt loam about 5 inches thick. 
The subsoil is about 21 inches thick. It is dark grayish 
brown clay loam in the upper part; olive gray, mottled 
clay in the next part; and dark grayish brown, mottled 
clay loam in the lower part. The substratum to a depth 
of about 60 inches is olive gray silt loam. 

The well drained, level to undulating Barnes soils are 
on swells. Typically, the surface layer is black loam 
about 7 inches thick. The subsoil is loam about 22 
inches thick. In sequence downward, it is very dark 
grayish brown, dark brown, dark grayish brown, and 
grayish brown. The substratum to a depth of about 60 
inches is light olive brown, mottled loam. 

Buse, Svea, Vallers, and Wyard are the minor soils in 
this association. The well drained Buse soils are on 
ridges and knolls. They have a calcareous surface 
layer, subsoil, and substratum. The moderately well 
drained Svea soils are in swales. They have a dark 
surface layer that extends to a depth of more than 16 
inches. The poorly drained Vallers soils are on flats 
adjacent to depressions. They have accumulated lime in 
the subsoil. The somewhat poorly drained Wyard soils 
are in swales. They have a dark surface layer that 
extends to a depth of 16 inches or more and have a 
mottled subsoil. 

Most areas of this association are used for cultivated 
crops. The soils are suited to small grain and 
sunflowers and to range and pasture. The main 
concerns in managing cultivated crops are controlling 
soil blowing on the Hamerly soils and reducing wetness 
on the Tonka soils. 

The main limitations on sites for septic tank 
absorption fields are the wetness, slow or moderately 
slow permeability, and ponding on the Tonka soils. The 
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main limitations on building sites are the wetness, the 
shrink-swell potential; and the ponding on the Tonka 
soils. 


5. Southam-Vallers Association 


Deep, level, poorly drained and very poorly drained, 
medium textured and moderately fine textured soils 


This association is on flats and in deep depressions 
on glacial till plains and in glacial outwash channels. 
The landscape is dotted with shallow depressions. 
Slope is 0 to 1 percent. 

This association makes up about 1 percent of the 
county. It is about 33 percent Southam soils, 29 percent 
Vallers soils, and 38 percent soils of minor extent. 

The very poorly drained Southam soils are in deep 
depressions. They are subject to ponding. Typically, the 
surface soil is black and is about 29 inches thick. It has 
a 2-inch-thick cover of organic material. It is silty clay 
loam in the upper part, mottled silty clay loam in the 
next part, and mottled silty clay in the lower part. The 
upper part of the substratum is very dark gray, mottled 
silty clay. The lower part to a depth of about 60 inches 
is dark olive gray, mottled loam. 

The poorly drained Vallers soils are on flats, 
generally surrounding depressions. They are 
moderately saline in most places. Typically, the surface 
layer is black loam about 7 inches thick. The subsoil is 
loam about 25 inches thick. It is dark gray in the upper 
part, light olive gray in the next part, and olive gray and 
mottled in the lower part. The substratum to a depth of 
about 60 inches is dark gray, mottled loam. 

Easby, Exline, Parnell, and Tonka are the minor soils 
in this association. The strongly saline Easby and alkali 
Exline soils are on flats. Easby soils are poorly drained 
and have accumulated lime in the subsoil. Exline soils 
are somewhat poorly drained. Parnell soils are in 
depressions. They have a silty clay loam surface layer 
and have accumulated clay in the subsoil. The poorly 
drained Tonka soils are in shallow depressions. They 
have a leached subsurface layer and have accumulated 
clay in the subsoil. 

Most areas of this association are used as habitat for 
wetland wildlife or for hayland or pasture. Some areas 
are used for cultivated crops. Locating suitable drainage 
outlets is difficult. Most areas are best suited to wetland 
wildlife habitat, hayland, and pasture. Areas where 
water is ponded provide excellent winter cover for 
resident wildlife and high-quality feeding, breeding, and 
rearing sites for wetland wildlife. The main concerns in 
managing wetland wildlife habitat are maintaining the 
natural water level and preventing siltation. Some areas 
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are suited to small grain and sunflowers. The main 
concerns in managing cultivated crops are controlling 
soil blowing, reducing wetness, and overcoming salinity. 

Most areas of this association are generally unsuited 
to buildings and septic tank absorption fields because of 
the ponding and slow permeability. Some of the higher 
areas are suited to buildings and septic tank absorption 
fields, but the wetness, the moderately slow 
permeability, the shrink-swell potential, and the salinity 
are limitations. 


Level to Gently Sloping, Silty and Clayey Soils on Till 
Plains and Lake Plains 


These soils formed in glaciolacustrine deposits and 
glacial till. They make up about 5 percent of the county. 
In most areas runoff flows into streams through 
constructed drains and road ditches. A few depressions 
and drainageways are in most areas. The soils are well 
suited to cultivated crops, hay, pasture, and range. 


6. Gardena-Glyndon-Overly Association 


Deep, level to gently sloping, moderately well drained 
and somewhat poorly drained, medium textured and 
moderately fine textured soils 


This association is on flats and rises and in swales 
on lake plains. The landscape is dotted with knolls and 
shallow depressions. Runoff flows into depressions and 
shallow drainageways. Slope ranges from 0 to 6 
percent. 

This association makes up about 4 percent of the 
county. It is about 30 percent Gardena soils, 14 percent 
Glyndon soils, 14 percent Overly soils, and 42 percent 
soils of minor extent. 

The level to gently sloping, moderately well drained 
Gardena soils are on rises. Typically, the surface layer 
is silt loam about 24 inches thick. It is black in the 
upper part and very dark brown in the lower part. The 
subsoil is silt loam about 20 inches thick. It is very dark 
grayish brown in the upper part and dark grayish brown 
in the lower part. The substratum to a depth of about 60 
inches is light olive brown, stratified silt loam and very 
fine sandy loam. 

The level and nearly level, somewhat poorly drained 
Glyndon soils are on flats and in swales. Typically, the 
surface layer is black silt loam about 8 inches thick. The 
next iayer is very dark brown silt loam about 3 inches 
thick. The subsoil is silt loam about 17 inches thick. It is 
dark grayish brown in the upper part and grayish brown 
in the lower part. The upper part of the substratum is 
light yellowish brown silt loam. The next part is light 
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olive brown, mottled silt loam. The lower part to a depth 
of about 60 inches is light olive brown, mottled very fine 
sandy loam. 

The level, moderately well drained Overly soils are 
on rises. Typically, the surface layer is black silty clay 
loam about 8 inches thick. The subsoil is silty clay loam 
about 29 inches thick. In sequence downward, it is 
black, dark grayish brown, grayish brown and mottled, 
and light olive brown and mottled. The upper part of the 
substratum is light olive brown, mottled silty clay loam. 
The lower part to a depth of about 60 inches is light 
brownish gray, mottled very fine sandy loam. 

Bearden, Colvin, Egeland, and Zell are the minor 
soils in this association. The somewhat poorly drained 
Bearden soils are on flats. The poorly drained Colvin 
soils are in swales. Bearden and Colvin soils have a 
silty clay loam subsoil. The weil drained Egeland soils 
are on rises. They have a fine sandy loam surface layer 
and subsoil. The well drained Zell soils are on rises and 
side slopes. They are calcareous throughout and do not 
have mottles. 

Most areas of this association are used for cultivated 
crops. The soils are weil suited to small grain, 
soybeans, sunflowers, range, and pasture. The main 
concern in managing cultivated crops is controlling 
water erosion and soil blowing. 

The main limitations on sites for septic tank 
absorption fields are the wetness and moderately slow 
and moderate permeability. The main limitation on sites 
for buildings with basements is the wetness. 


7. Kranzburg-Lismore-Fargo Association 


Deep, level to undulating, well drained, moderately well 
drained, and poorly drained, moderately fine textured and 
fine textured soils 


This association is on rises and flats and in swales 
on till plains and lake plains. The landscape is dotted 
with low knolls, ridges, and shallow depressions. Runoff 
flows into depressions and drainageways. Slope ranges 
from 0 to 6 percent. 

This association makes up about 1 percent of the 
county. It is about 28 percent Kranzburg soils, 26 
percent Lismore soils, 18 percent Fargo soils, and 28 
percent soils of minor extent. 

The level to undulating, well drained Kranzburg soils 
are on rises. Typically, the surface layer is black silty 
clay loam about 8 inches thick. The subsoil is about 26 
inches thick. In sequence downward, it is very dark 
grayish brown silty clay loam, dark grayish brown silty 
clay loam, brown clay loam, and light olive brown loam. 
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The substratum to a depth of about 60 inches is light 
olive brown loam. It is mottled at a depth of 43 to 60 
inches. 

The !evel to undulating, moderately well drained 
Lismore soils are in swales. Typically, the surface soil is 
black silty clay loam about 11 inches thick. The subsoil 
is about 29 inches thick. It is very dark grayish brown 
silty clay loam in the upper part; dark grayish brown 
clay loam in the next part; and light olive brown, mottled 
clay loam in the lower part. The substratum to a depth 
of about 60 inches is light olive brown, mottled clay 
loam. 

The level, poorly drained Fargo soils are on flats. 
Typically, the surface layer is black silty clay about 8 
inches thick. The subsoil is silty clay about 29 inches 
thick. It is very dark brown in the upper part and dark 
grayish brown in the lower part. It is mottled at a depth 
of about 30 to 37 inches. The substratum to a depth of 
about 60 inches is olive gray and mottled. It is silty clay 
in the upper part and clay in the lower part. 

Buse, Dovray, Hamerly, and Tonka are the minor 
soils in this association. The well drained Buse soils are 
on ridges and knolls. They have a calcareous surface 
layer, subsoil, and substratum. The very poorly drained 
Dovray soils are in depressions. The somewhat poorly 
drained Hamerly soils are on flats. They have 
accumulated lime in the subsoil. Tonka soils are in 
shallow depressions. They have a leached subsurface 
layer and have accumulated clay in the subsoil. 

Most areas of this association are used for cultivated 
crops. The soils are well suited to small grain, 
sunflowers, range, and pasture. The main concerns in 
managing cultivated crops are controlling soil blowing 
and water erosion, maintaining tilth, and reducing 
wetness in the Fargo soils. 

The main limitations on sites for septic tank 
absorption fields are the wetness and slow or 
moderately slow permeability. The main limitations on 
building sites are the wetness and the shrink-swell 
potential. 


Level to Moderately Steep, Loamy Soils on Outwash 
Plains and Terraces 


These soils formed in glaciofluvial deposits. They 
make up about 4 percent of the county. Runoff flows 
into streams and drainageways. The soils are suited to 
cultivated crops, hay, pasture, and range. 


8. Renshaw-Divide-Fordville Association 


Deep, level to moderately steep, somewhat excessively 
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drained, somewhat poorly drained, and well drained, 
medium textured soils 


This association is on flats and in swales on outwash 
plains and terraces. Most areas are dotted with 
depressions, knolls, and ridges. Slope ranges from 0 to 
25 percent. 

This association makes up about 4 percent of the 
county. It is 36 percent Renshaw soils, 23 percent 
Divide soils, 16 percent Fordville soils, and 25 percent 
soils of minor extent. 

The level to moderately steep, somewhat excessively 
drained Renshaw soils are on flats. Typically, the 
surface layer is black loam about 8 inches thick. The 
subsoil is very dark grayish brown loam about 8 inches 
thick. The substratum to a depth of about 60 inches is 
gravelly coarse sand. It is dark brown in the upper part 
and grayish brown in the lower part. 

The level, somewhat poorly drained Divide soils are 
on flats and in swales. Typically, the surface soil is 
black loam about 11 inches thick. The subsoil is loam 
about 17 inches thick. It is dark grayish brown in the 
upper part and grayish brown and mottled in the lower 
part. The substratum to a depth of about 60 inches is 
olive brown gravelly coarse sand. 

The fevel and nearly level, well drained Fordville soils 
are on flats. Typically, the surface layer is black loam 
about 7 inches thick. The subsoil is loam about 26 
inches thick. It is very dark grayish brown in the upper 
part and light brownish gray in the lower part. The 
substratum extends to a depth of about 60 inches. It is 
dark grayish brown sand in the upper part, dark brown 
very gravelly sand in the next part, and very dark 
grayish brown very gravelly sand in the lower part. 

Barnes, Colvin, Marysland, and Sioux are the minor 
soils in this association. The well drained Barnes soils 
are on low knolls. They have a loam substratum. The 
poorly drained Colvin soils are on flats and in shallow 
depressions. They have accumulated lime in the 
subsoil. The poorly drained Marysland soils are on flats 
and in swales. The excessively drained Sioux soils are 
on knolls and ridges. They have a very gravelly sand 
substratum at a depth of less than 10 inches. 

Most areas of this association are used for cultivated 
crops; however, some areas are used for hay or 
pasture. These soils are suited to small grain, pasture, 
and hay. The Sioux soils are best suited to hay, 
pasture, and range. The main concerns in managing 
cultivated crops are controlling soil blowing and 
overcoming droughtiness. The main concern in 
managing hay, range, or pasture is maintaining an 
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Figure 3.—Typical pattern of soils and parent material in the Buse-Barnes-Nutley-Kloten association. 


adequate cover of the suitable hay and pasture plants streams. The Nutley soils are well suited to cultivated 

or the important forage plants. crops, pasture, and hay. All of the soils are suited to 
The main limitation on sites for septic tank absorption range. 

fields is rapid permeability, which can result in the 

pollution of ground water. The soils are well suited to 9. Buse-Barnes-Nutley-Kloten Association 


use as building sites; however, the slope is a limitation 


on the strongly sloping and moderately steep soils. Shallow and deep, level to steep, well drained, fine 


textured, medium textured, and moderately fine textured 


Level to Steep, Loamy, Silty, and Clayey Soils in soils 

Stream Valleys This association is on summits, shoulder slopes, side 
These soils formed in glacial till, colluvium, and slopes, and foot slopes in stream valleys. Runoff flows 

material weathered from shale bedrock. They make up into streams. Slope ranges from 0 to 35 percent. 


about 9 percent of the county. Runoff flows into This association makes up about 9 percent of the 


14 


county. It is about 19 percent Buse soils, 14 percent 
Barnes soils, 10 percent Nutley soils, 8 percent Kloten 
soils, and 49 percent soils of minor extent (fig. 3). 

The strongly sloping to steep, deep Buse soils are on 
summits and shoulder slopes. Typically, the surface 
layer is black loam about 6 inches thick. The subsoil is 
loam about 15 inches thick. The upper part is dark 
grayish brown, and the lower part is grayish brown. The 
next layer is grayish brown, mottled loam about 10 
inches thick. The substratum to a depth of about 60 
inches is grayish brown, mottled loam. 

The gently sloping to hilly, deep Barnes soils are on 
side slopes and summits. Typically, the surface layer is 
black loam about 7 inches thick. The subsoil is loam 
about 22 inches thick. In sequence downward, it is very 
dark grayish brown, dark brown, dark grayish brown, 
and grayish brown. The substratum to a depth of about 
60 inches is light olive brown, mottled loam. 

The level to strongly sloping, deep Nutley soils are 
on foot slopes. Typically, the surface layer is very dark 
grayish brown silty clay about 8 inches thick. The 
subsoil is about 28 inches thick. It is very dark grayish 
brown silty clay in the upper part, dark grayish brown 
silty clay in the next part, and dark grayish brown clay 
in the lower part. The upper part of the substratum is 
grayish brown clay. The lower part to a depth of about 
60 inches is olive gray, mottled clay. 

The strongly sloping to steep, shallow Kloten soils 
are on side slopes. Typically, the surface layer is very 
dark grayish brown silty clay loam about 5 inches thick. 
The next layer is dark grayish brown silty clay loam 
about 5 inches thick. The substratum to a depth of 


about 16 inches is dark gray very channery silty clay 
loam. Below this is shale bedrock. 

Hamerly, LaDelle, Svea, and Vallers are the minor 
soils in this association. The somewhat poorly drained 
Hamerly soils are on flats. They have accumulated lime 
in the subsoil. The moderately well drained LaDelle 
soils are on flood plains. They have a silty clay loam 
subsoil and substratum. The moderately well drained 
Svea soils are in swales. They have a loam surface 
layer and subsoil. Vallers soils are poorly drained and 
are on flats. 

Most areas of this association are used for cultivated 
crops; however, the moderately steep and steep soils 
are used mostly for range. Native woodland is common 
in some areas of the flood plains and on some of the 
steeper soils. The moderately steep and steep soils 
exhibit evidence of soil slippage, such as slump scars 
and slump mounds. The level to strongly sloping soils 
are suited to small grain and sunflowers. The 
moderately steep and steep soils are best suited to 
range. The main concerns in managing cultivated crops 
are controlling water erosion and soil blowing and 
maintaining or improving tilth. The main concerns in 
managing range are maintaining an adequate cover of 
the important forage plants and achieving a uniform 
distribution of grazing. 

The main limitations on sites for septic tank 
absorption fields are the slope, the depth to bedrock, 
and slow permeability. The main limitations on building 
sites are the shrink-swell potential, the depth to 
bedrock, and the slope. 


Detailed Soil Map Units 


The map units on the detailed soil maps at the back 
of this survey represent the soils in the survey area. 
The map unit descriptions in this section, along with the 
soil maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and Management of the Soils.” 

Each map unit on the detailed soil maps represents 
an area on the landscape and consists of one or more 
soils for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, salinity, wetness, degree of erosion, and 
other characteristics that affect their use. On the basis 
of such differences, a soil series is divided into soil 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Nutley silty clay, 2 to 6 
percent slopes, is a phase of the Nutley series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes or 
undifferentiated groups. 

A soil complex consists of two or more soils, or one 
or more soils and a miscellaneous area, in such an 
intricate pattern or in such small areas that they cannot 
be shown separately on the soil maps. The pattern and 
proportion of the soils are somewhat similar in all areas. 


Hamerly-Tonka complex, 0 to 3 percent slopes, is an 
example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because similar interpretations can be made 
for use and management. The pattern and proportion of 
the soils in the mapped areas are not uniform. An area 
can be made up of only one of the major soils, or it can 
be made up of all of them. Manfred and Vallers soils, 
extremely stony, is an undifferentiated group in this 
survey area. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. 
Some of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Pits, gravel, is an example. 
Miscellaneous areas are shown on the soil maps. Some 
that are too smail to be shown are identified by a 
special symbol on the soil maps. 

Some of the boundaries and soil names on the 
detailed soil maps of Barnes County do not match those 
on the detailed soil maps of Cass and Lamoure 
Counties. The differences are a result of improvements 
in the classification of soils, particularly in modification 
or refinements in soil series concepts. Also, there may 
be differences in the intensity of mapping or in the 
extent of soils within the survey area. 

Table 4 gives the acreage and proportionate extent 
of each map unit. Other tables (see “Summary of 
Tables”) give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 
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Soil Descriptions 


2—Tonka silt loam. This deep, level, poorly drained 
soil is in shallow depressions on till plains. It is subject 
to ponding. Individual areas range from 3 to 20 acres in 
size. 

Typically. the surface soil is black silt loam about 13 
inches thick. The subsurface layer is dark grayish 
brown, mottled silt loam about 5 inches thick. The 
subsoil is about 21 inches thick. It is dark grayish brown 
clay loam in the upper part; olive gray, mottled clay in 
the next part; and dark grayish brown, mottled clay 
loam in the lower part. The substratum to a depth of 
about 60 inches is olive gray silt loam. In places the soil 
does not have a subsurface layer. 

Included with this soil in mapping are small areas of 
Hamerly, Parnell, and Vallers soils. These soils make 
up about 20 percent of the unit. The somewhat poorly 
drained Hamerly and poorly drained Vallers soils 
generally surround the depressions. They are highly 
calcareous. The very poorly drained Parnell soils are in 
the deepest part of the depressions. They have a silty 
clay loam surface layer. 

Permeability is slow in the Tonka soil, and runoff is 
ponded. A seasonal high water table is 6 inches above 
the surface to 1 foot below. Available water capacity is 
high. Organic matter content also is high. Tilth is good. 

Most areas are used for cultivated crops, but some 
are used for hay, range, or wetland wildlife habitat. If 
drained, this soil is suited to small grain, flax, and 
sunflowers. Locating suitable drainage outlets generally 
is difficult. As a result, few areas are drained. In 
undrained areas, ponding usually delays tillage, 
seeding, or harvesting and crops are harvested in only 
about 5 to 7 years out of 10. The hazards of soil 
blowing and water erosion are slight. They are easily 
controlled by a system of conservation tillage that 
leaves crop residue on the surface. Conservation tillage 
also helps to provide food and nesting cover for 
resident and migratory wildlife. This soil and the ponded 
water provide breeding areas and habitat for wetland 
wildlife. The main concerns in managing wetland wildlife 
habitat are maintaining the natural water level and 
preventing siltation. 

The important range plants on this soil are slim 
sedge, wooly sedge, and prairie cordgrass. Creeping 
foxtail, reed canarygrass, and smooth bromegrass are 
suitable hay and pasture plants. Compaction, trampling, 
and root shearing are problems, especially if the range 
or pasture is grazed when the soil is wet. Grazing 
should be deferred when the soil is wet. 

Drained areas of this soil are suited to all of the 


Soil Survey 


climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Undrained 
areas, however, generally are unsuited. The wetness is 
a critical limitation affecting survival, growth, and vigor. 
The grasses and weeds on this soil are abundant and 
persistent. Eliminating this ground cover before the 
trees and shrubs are planted and then controlling the 
regrowth of this cover can improve the survival and 
growth rates of the seedlings. 

This soil generally is unsuited to buildings and septic 
tank absorption fields because of the ponding and the 
slow permeability. Better sites generally are nearby. 

The land capability classification is Ilw. The 
productivity index for spring wheat ranges from 41 to 
83, depending on the degree of drainage. The range 
site is Wet Meadow. 


3—Parnell silty clay loam. This deep, level, very 
poorly drained soil is in deep depressions on till plains. 
it is subject to ponding. Individual areas rangé from 3 to 
40 acres in size. 

Typically, the surface layer is black silty clay loam 
about 8 inches thick. The subsoil is silty clay about 27 
inches thick. It is black in the upper part and very dark 
gray in the lower part. The substratum extends to a 
depth of about 60 inches. It is olive gray, mottied silty 
clay in the upper part and gray, mottled clay loam in the 
lower part. 

Included with this soil in mapping are small areas of 
Easby, Tonka, and Vallers soils. These soils mnake up 
about 25 percent of the unit. The poorly drained Easby 
and Vailers soils generally surround the depressions. 
They are highly calcareous. The poorly drained Tonka 
soils are in the shallower part of the depressions. They 
have a leached subsurface layer. 

Permeability is slow in the Parnell soil, and runoff is 
ponded. A seasonal high water table is 2 feet above the 
surface to 2 feet below. Available water capacity and 
organic matter content are high. Tilth is fair. 

Most areas are used for hay, range, or wetland 
wildlife habitat. If drained, this soil is suited to small 
grain, flax, and sunflowers. Locating suitable drainage 
outlets is difficult. As a result, few areas are drained. In 
undrained areas, ponding usually prevents tillage, 
seeding, or harvesting and crops are harvested in only 
about 1 or 2 years out of 10. This soil and the ponded 
water provide feeding, breeding, and rearing sites for 
wetland wildlife. The main concerns in managing 
wetland wildlife habitat are maintaining the natural water 
level and preventing siltation. 

The important range plants on this soil are slough 
sedge and rivergrass. Where the soil is drained, reed 
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canarygrass and creeping foxtail are suitable hay and 
pasture plants. Compaction, trampling, and root 
shearing are problems, especially if the range or 
pasture is grazed when the soil is wet. Grazing should 
be deferred while the soil is wet. 

Drained areas of this soil are suited to all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Undrained 
areas, however, generally are unsuited. The wetness is 
a critical limitation affecting survival, growth, and vigor. 
The grasses and weeds growing on this soil are 
abundant and persistent. Eliminating this ground cover 
before the trees and shrubs are planted and then 
controlling the regrowth of this cover can improve the 
survival and growth rates of the seedlings. 

This soil generally is unsuited to buildings and septic 
tank absorption fields because of the ponding and the 
slow permeability. Better sites generally are nearby. 

The land capability classification is Illw. The 
productivity index for spring wheat ranges from 25 to 
75, depending on the degree of drainage. The range 
site is Wetland. 


6—Southam silty clay loam. This deep, level, very 
poorly drained soil is in deep depressions on till plains. 
It is subject to ponding. Individual areas range from 5 to 
50 acres in size. 

Typically, the surface soil is black and is about 29 
inches thick. It has a 2-inch cover of organic material. It 
is silty clay loam in the upper part, mottled silty clay 
loam in the next part, and mottled silty clay in the lower 
part. The substratum extends to a depth of about 60 
inches. It is mottled. It is very dark gray silty clay in the 
upper part and dark olive gray loam in the lower part. In 
places the surface is continuously ponded. 

Included with this soil in mapping are small areas of 
Calvin, Easby, and Vallers soils. Also included are a 
few areas of noncalcareous soils. Included soils make 
up about 15 percent of the unit. Colvin, Easby, and 
Vallers soils have a layer of accumulated lime within a 
depth of 16 inches. They generally surround the 
depressions. 

Permeability is slow in the Southam soil, and runoff 
is ponded. A seasonal high water table is 5 feet above 
the surface to 1 foot below. Available water capacity is 
high. Organic matter content is very high. 

Most areas are used for wetland wildlife habitat. This 
soil is best suited to this use. It generally is unsuited to 
cultivated crops, hay, pasture, and trees and shrubs 
because of the ponding. Locating suitable drainage 
outlets is difficult. As a result, few areas are drained. 
The soil and the ponded water provide excellent winter 


cover for resident wildlife and high-quality feeding, 
breeding, and rearing sites for wetland wildlife. The 
main concerns in managing wetland wildlife habitat are 
maintaining the natural water level and preventing 
siltation. 

This soil generally is unsuited to buildings and septic 
tank absorption fields because cf the ponding and the 
slow permeability. Better sites generally are nearby. 

The land capability classification is Villw. The 
productivity index for spring wheat is 0. A range site is 
not assigned. 


9—Nutley silty clay, 0 to 2 percent slopes. This 
deep, level and nearly level, well drained soil is on foot 
slopes in stream valleys. Individual areas range from 10 
to 100 acres in size. 

Typically, the surface layer is very dark grayish 
brown silty clay about 8 inches thick. The subsoil is 
about 28 inches thick. It is very dark grayish brown silty 
clay in the upper part, dark grayish brown silty clay in 
the next part, and dark grayish brown clay in the lower 
part. The substratum to a depth of about 60 inches is 
clay. It is dark grayish brown in the upper part and olive 
gray and mottled in the lower part. In some places the 
surface layer is silty clay loam. In other places the dark 
color of the surface layer extends to a depth of more 
than 16 inches. 

Included with this soil in mapping are smail areas of 
the poorly drained Fargo soils in swales. These soils 
make up about 5 percent of the unit. 

Permeability is slow in the Nutley soil. Runoff also is 
slow. Available water capacity and organic matter 
content are high. Tilth is poor. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, corn, sunflowers, soybeans, and 
alfalfa (fig. 4). The main concerns in managing 
cultivated areas are controlling soil blowing and water 
erosion and maintaining or improving tilth. The hazard 
of soil blowing is moderate, and the hazard of water 
erosion is slight. A system of conservation tillage that 
leaves crop residue on the surface, windbreaks, buffer 
strips, diversions, and grassed waterways in areas 
where runoff concentrates help to control soil blowing 
and water erosion. Conservation tillage also helps to 
provide food and cover for resident and migratory 
wildlife. Tillage when the soil is neither too wet nor too 
dry helps to prevent surface compaction and improves 
tilth. Fall plowing leaves the soil in good condition for 
seedbed preparation in the spring, but it increases the 
hazard of soil blowing. 

The important range plants on this soil are western 
wheatgrass and green needlegrass. Altai wildrye, 
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Figure 4.—Alfalfa hay in an area of Nutley silty clay, 0 to 2 percent slopes. 


intermediate wheatgrass, smooth bromegrass, and 
alfalfa are suitable hay and pasture plants. Soil blowing 
is a hazard, especially if the range or pasture is 
overgrazed. Maintaining an adequate cover of the 
important plants or of other suitable plants helps to 
control soil blowing. 

This soil is suited to many of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. Eliminating grasses and weeds 
before the trees and shrubs are planted and then 
controlling the regrowth of this ground cover can 


improve the survival and growth rates of the seedlings. 
Strips of an annual cover crop between the rows of 
trees and shrubs help to contro! soil blowing and protect 
the seedlings from abrasion. 

This soil is suited to buildings and septic tank 
absorption fields. The shrink-swell potential is a 
limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The slow 
permeability is a limitation on sites for septic tank 
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absorption fields, but it can be overcome by enlarging 
the field. 

The land capability classification is {ls. The 
productivity index for spring wheat is 85. The range site 
is Clayey. 


9B—Nutley silty clay, 2 to 6 percent slopes. This 
deep, nearly level and gently sloping, well drained soil 
is on foot slopes in stream valleys. Individual areas 
range from 15 to 200 acres in size. 

Typically, the surface layer is very dark grayish 
brown silty clay about 8 inches thick. The subsoil is 
about 28 inches thick. It is very dark grayish brown silty 
clay in the upper part, dark grayish brown silty clay in 
the next part, and dark grayish brown clay in the lower 
part. The substratum to a depth of about 60 inches is 
clay. It is grayish brown in the upper part and olive gray 
and mottled in the lower part. In some places the 
surface layer is silty clay loam. In other places the dark 
color of the surface layer extends to a depth of more 
than 16 inches. 

Included with this soil in mapping are small areas of 
the poorly drained Fargo soils in swales. Also included 
are some areas of soils that have shale bedrock at a 
depth of 40 to 60 inches. Included soils make up about 
5 percent of the unit. 

Permeability is slow in the Nutley soil, and runoff is 
medium. Available water capacity and organic matter 
content are high. Tilth is poor. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, corn, sunflowers, and soybeans. 
The main concerns in managing cultivated areas are 
controlling water erosion and soil blowing and 
maintaining or improving tilth. The hazards of soil 
blowing and water erosion are moderate. A system of 
conservation tillage, field windbreaks, buffer strips, 
diversions, terraces, and grassed waterways in areas 
where runoff concentrates help to control soil blowing 
and water erosion. Conservation tillage also helps to 
provide food and cover for resident and migratory 
wildlife. Tillage when the soil is neither too wet nor too 
dry helps to prevent surface compaction and improves 
tilth. Fall plowing leaves the soil in good condition for 
seedbed preparation in the spring, but it increases the 
hazard of soil blowing. 

The important range plants on this soil are western 
wheatgrass and green needlegrass. Altai wildrye, 
intermediate wheatgrass, smooth bromegrass, and 
alfalfa are suitable hay and pasture plants. Soil blowing 
and water erosion are hazards, especially if the range 
or pasture is overgrazed. Maintaining an adequate 
cover of the important plants or of other suitable plants 


helps to control soil blowing and water erosion. 

This soil is suited to many of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. Eliminating grasses and weeds 
before the trees and shrubs are planted and then 
controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 
Strips of an annual cover crop between the rows of 
trees and shrubs help to control soil blowing and protect 
the seedlings from abrasion. 

This soil is suited to buildings and septic tank 
absorption fields. The shrink-swell potential is a 
limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The slow 
permeability is a limitation on sites for septic tank 
absorption fields, but it can be overcome by enlarging 
the field. 

The land capability classification is lle. The 
productivity index for spring wheat is 75. The range site 
is Clayey. 


9D—Nutley silty clay, 6 to 15 percent slopes. This 
deep, moderately sloping and strongly sloping, well 
drained soil is on foot slopes in stream valleys. 
individual areas range from 15 to 200 acres in size. 

Typically, the surface layer is black silty clay about 8 
inches thick. The subsoil is about 28 inches thick. It is 
very dark grayish brown silty clay in the upper part, 
dark grayish brown silty clay in the next part, and dark 
grayish brown clay in the lower part. The substratum to 
a depth of about 60 inches is clay. It is grayish brown in 
the upper part and olive gray and mottled in the lower 
part. In some places the surface layer is silty clay loam. 
In other places the dark color of the surface layer 
extends to a depth of more than 16 inches. 

Included with this soil in mapping are small areas of 
the well drained Kloten and Buse soils on side slopes. 
Also included, on side slopes, are small areas of soils 
that have shale bedrock at a depth of 40 to 60 inches. 
Included soils make up about 15 percent of the unit. 
Kloten soils are shallow to shale bedrock. Buse soils 
have a loam surface layer and subsoil. 

Permeability is slow in the Nutley soil, and runoff is 
rapid. Available water capacity and organic matter 
content are high. Tilth is poor. 

Most areas are used for cultivated crops. This soil is 
suited to small grain. It is well suited to range, hay, and 
pasture. The main concerns in managing cultivated 
areas are controlling water erosion and soil blowing and 
maintaining or improving tilth. The hazard of soil 


20 


blowing is moderate, and the hazard of water erosion is 
severe. A system of conservation tillage, diversions, 
terraces, and grassed waterways in areas where runoff 
concentrates help to control soil blowing and water 
erosion. Conservation tillage also helps to provide food 
and cover for resident and migratory wildlife. Tillage 
when the soil is neither too wet nor too dry helps to 
prevent surface compaction and improves tilth. Fall 
plowing leaves the soil in good condition for seedbed 
preparation in the spring, but it increases the hazard of 
soil blowing. 

The important range plants on this soil are western 
wheatgrass and green needlegrass. Altai wildrye, 
intermediate wheatgrass, smooth bromegrass, and 
alfalfa are suitable hay and pasture plants. Soil blowing 
and water erosion are hazards, especially if the range 
or pasture is overgrazed. Maintaining an adequate 
cover of the important plants or of other suitable plants 
helps to control soil blowing and water erosion. Gullies 
can form along cattle trails. A planned grazing system . 
that controls the pattern of livestock traffic helps to 
control gullying. 

This soil is suited to many of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. Eliminating grasses and weeds 
before the trees and shrubs are planted and then 
controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 
Strips of an annual cover crop between the rows of 
trees and shrubs help to control soil blowing and protect 
the seedlings from abrasion. 

This soil is poorly suited to buildings and septic tank 
absorption fields. The shrink-swell potential is a 
limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The slow 
permeability is a limitation on sites for septic tank 
absorption fields, but it can be overcome by enlarging 
the field. The slope is a limitation on sites for buildings 
and absorption fields. The buildings and absorption 
fields can be designed so that they conform to the 
natural slope of the land. 

The land capability classification is |\Ve. The 
productivity index for spring wheat is 52. The range site 
is Clayey. 


12—Lismore-Kranzburg silty clay loams, 0 to 2 
percent slopes. These deep, level and nearly level 
soils are on mantied till plains. The moderately well 
drained Lismore soil is in swales. The well drained 
Kranzburg soil is on rises. Individual areas ranye from 
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15 to 300 acres in size. They are 55 to 65 percent 
Lismore silty clay loam and 25 to 35 percent Kranzburg 
silty clay loam. The two soils occur as areas so 
intricately mixed or so small that mapping them 
separately is not practical at the scale used. 

Typically, the Lismore soil has a black silty clay loam 
surface soil about 11 inches thick. The subsoil is about 
29 inches thick. It is very dark grayish brown silty clay 
loam in the upper part; dark grayish brown clay loam in 
the next part; and light olive brown, mottled clay loam in 
the lower part. The substratum to a depth of about 60 
inches is light olive brown, mottled clay loam. In places 
the surface soil and subsoil are loam. 

Typically, the Kranzburg soil has a black silty clay 
loam surface layer about 8 inches thick. The subsoil is 
about 26 inches thick. In sequence downward, it is very 
dark grayish brown silty clay loam, dark grayish brown 
silty clay loam, brown silty clay loam, and light olive 
brown loam. The substratum to a depth of about 60 
inches is light olive brown loam. It is mottled at a depth 
of 43 to 60 inches. In some places the surface layer is 
eroded and is very dark grayish brown. In other places 
the upper part of the subsoil is silty clay. In some areas 
the surface soil is gravelly. 

Included with these soils in mapping are small areas 
of Hamerly and Tonka soils. These included soils make 
up about 10 percent of the unit. The somewhat poorly 
drained Hamerly soils are on flats. They are highly 
calcareous. The poorly drained Tonka soils are in 
depressions. They have a leached subsurface layer. 

Permeability is moderately slow in the Lismore and 
Kranzburg soils. Runoff is slow. Available water 
capacity is high. A seasonal high water table is at a 
depth of 4 to 6 feet in the Lismore soil. Organic matter 
content is high in both soils. Tilth is fair. 

Most areas are used for cultivated crops. These soils 
are well suited to small grain, corn, and sunflowers. The 
main concern in managing cultivated areas is 
maintaining tilth and fertility. The hazards of soil blowing 
and water erosion are slight. A system of conservation 
tillage that leaves crop residue on the surface helps to 
control water erosion in areas where runoff 
concentrates. Conservation tillage also helps to provide 
food and cover for resident and migratory wildlife. 
Incorporating organic material into the surface layer 
improves or helps to maintain fertility and tilth. 

The important range plants on these soils are big 
bluestem, porcupinegrass, and green needlegrass. 
Intermediate wheatgrass, smooth bromegrass, Russian 
wildrye, and alfalfa are suitable hay and pasture plants. 
No major hazards or limitations affect the use of these 
soils for range or pasture. 
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The Lismore soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. The Kranzburg soil is suited to 
nearly all adapted species. No critical limitations affect 
the use of these soils for trees and shrubs. Eliminating 
grasses and weeds before the trees and shrubs are 
planted and then controlling the regrowth of this ground 
cover can improve the survival and growth rates of the 
seedlings. 

These soils are suited to buildings and septic tank 
absorption fields. The shrink-swell potential is a 
limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The 
drainage system also helps to prevent seepage into 
basements in areas of the Lismore soil. The moderately 
slow permeability of the Kranzburg soil is a limitation on 
sites for septic tank absorption fields, but it can be 
overcome by enlarging the field. The seasonal high 
water table is a limitation if the Lismore soil is used as 
a site for septic tank absorption fields. A mound system 
helps to overcome this limitation. 

The land capability classification of both soils is Ilc. 
The productivity index of the unit for spring wheat is 94. 
The range site of the Lismore soil is Overflow, and that 
of the Kranzburg soil is Silty. 


13B—Kranzburg-Lismore silty clay loams, 2 to 6 
percent slopes. These deep, nearly level and 
undulating soils are on till plains. The well drained 
Kranzburg soil is on rises. The moderately well drained 
Lismore soil is in swales. Individual areas range from 5 
to 120 acres in size. They are 55 to 70 percent 
Kranzburg silty clay loam and 15 to 30 percent Lismore 
silty clay loam. The two soils occur as areas so 
intricately mixed or so small that mapping them 
separately is not practical at the scale used. 

Typically, the Kranzburg soil has a black silty clay 
loam surface layer about 8 inches thick. The subsoil is 
about 26 inches thick. In sequence downward, it is very 
dark grayish brown silty clay loam, dark grayish brown 
silty clay loam, brown clay loam, and light olive brown 
loam. The substratum to a depth of about 60 inches is 
light olive brown loam. It is mottled at a depth of 43 to 
60 inches. In some places the surface layer is eroded 
and is very dark grayish brown. In other places the 
upper part of the subsoil is silty clay. In some areas the 
surface layer and the upper part of the subsoil are 
loam. In a few areas the surface layer is gravelly. 

Typically, the Lismore soil has a black silty clay loam 
surface soil about 11 inches thick. The subsoil is about 
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29 inches thick. It is very dark grayish brown silty clay 
loam in the upper part: dark grayish brown clay loam in 
the next part; and light olive brown, mottled clay loam in 
the lower part. The substratum to a depth of about 60 
inches is light olive brown, mottled clay loam. In places 
the surface soil and subsoil are loam. 

Included with these soils in mapping are small areas 
of Buse, Hamerly, and Tonka soils. These included soils 
make up about 15 percent of the unit. The well drained 
Buse soils are on knobs and ridges. They have a 
calcareous loam surface layer and subsoil. The 
somewhat poorly drained Hamerly soils are on flats. 
They are highly calcareous. The poorly drained Tonka 
soils are in depressions. They have a !eached 
subsurface layer. 

Permeability is moderately slow in the Kranzburg and 
Lismore soils. Runoff is medium. Available water 
capacity is high. A seasonal high water table is ata 
depth of 4 to 6 feet in the Lismore soil. Organic matter 
content is high in both soils. Tilth is fair. 

Most areas are used for cultivated crops. These soils 
are well suited to small grain, corn, and sunflowers. The 
main concerns in managing cultivated areas are 
controlling water erosion and maintaining or improving 
tilth. The hazard of soil blowing is slight, and the hazard 
of water erosion is moderate. A system of conservation 
tillage that leaves crop residue on the surface and 
grassed waterways in areas where runoff concentrates 
help to control water erosion. Conservation tillage also 
helps to provide food and cover for resident and 
migratory wildlife. Incorporating organic material into the 
surface layer improves or helps to maintain tilth. 

The important range plants on these soils are big 
bluestem, porcupinegrass, and green needlegrass. 
Intermediate wheatgrass, smooth bromegrass, Russian 
wildrye, and alfalfa are suitable hay and pasture plants. 
Water erosion is a hazard, especially if the range or 
pasture is overgrazed. Maintaining an adequate cover 
of the important plants or of other suitable plants helps 
to control water erosion. 

The Kranzburg soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. The Lismore 
soil is suited to all adapted species. No critical 
limitations affect the use of these soils for trees and 
shrubs. Eliminating grasses and weeds before the trees 
and shrubs are planted and then controlling the 
regrowth of this ground cover can improve the survival 
and growth rates of the seedlings. 

These soils are suited to buildings and septic tank 
absorption fields. The shrink-swell potential is a 
limitation on building sites. Installing a surface and 
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foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The 
drainage system also helps to prevent seepage into 
basements in areas of the Lismore soil. The moderately 
slow permeability of the Kranzburg soil is a limitation on 
sites for septic tank absorption fields, but it can be 
overcome by enlarging the field. The seasonal high 
water table is a limitation if the Lismore soil is used as 
a site for septic tank absorption fields. A mound system 
helps to overcome this limitation. 

The land capability classification of both soils is lle. 
The productivity index of the unit for spring wheat is 79. 
The range site of both soils is Silty. 


14B—Barnes-Buse loams, 3 to 6 percent slopes. 
These deep. undulating, well drained soils are on till 
plains. The Barnes soil is on side slopes. The Buse soil 
is on knolls, shoulder slopes, and ridges. Individual 
areas range from 15 to 160 acres in size. They are 50 
to 55 percent Barnes loam and 30 to 35 percent Buse 
loam. The two soils occur as areas so intricately mixed 
or so small that mapping them separately is not 
practical at the scale used. 

Typically. the Barnes soil has a black loam surface 
layer about 7 inches thick. The subsoil is loam about 22 
inches thick. In sequence downward, it is very dark 
grayish brown, dark brown, dark grayish brown, and 
grayish brown. The substratum to a depth of about 60 
inches is light olive brown, mottled loam. In places the 
surface layer is eroded and is very dark grayish brown. 

Typically, the Buse soil has a black loam surface 
layer about 6 inches thick. The subsoil is loam about 15 
inches thick. It is dark grayish brown in the upper part 
and grayish brown in the lower part. The next layer is 
grayish brown, mottled loam about 10 inches thick. The 
substratum to a depth of about 60 inches is grayish 
brown, mottled loam. In places the surface layer is 
eroded and is dark grayish brown. 

Included with these soils in mapping are small areas 
of Hamerly, Svea, and Tonka soils. Also included are 
small areas of sand and gravel on knolls and knobs. 
Included areas make up about 20 percent of the unit. 
The somewhat poorly drained Hamerly soils are on 
flats. They are highly calcareous. The moderately well 
drained Svea soils are in swales. They are dark toa 
depth of 16 inches or more. The poorly drained Tonka 
soils are in depressions. They have a leached 
subsurface layer. 

Permeability is moderately slow in the Barnes and 
Buse soils. Runoff is medium. Available water capacity 
is high. Organic matter content is high in the Barnes 
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soil and moderately low in the Buse soil. Tilth is good in 
both soils. 

Most areas are used for cultivated crops. These soils 
are well suited to small grain, corn, and sunflowers (fig. 
5). The main concern in managing cultivated areas is 
controlling water erosion and soil blowing. The hazard 
of soil blowing is slight on the Barnes soil and moderate 
on the Buse soil. The hazard of water erosion is 
moderate on both soils. A system of conservation tillage 
that leaves crop residue on the surface, windbreaks, 
and buffer strips help to control soil blowing and water 
erosion. Conservation tillage also helps to provide food 
and cover for resident and migratory wildlife. 

The important range plants on these soils are 
western wheatgrass, green needlegrass, little bluestem, 
and porcupinegrass. Intermediate wheatgrass, smooth 
bromegrass, Russian wildrye, and alfalfa are suitable 
hay and pasture plants. Water erosion and soil blowing 
are hazards, especially if the range or pasture is 
overgrazed. Maintaining an adequate cover of the 
important plants or of other suitable plants helps to 
control water erosion and soil blowing. 

The Barnes soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. The Buse soil 
is suited only to the most drought-tolerant species. 
Optimum growth, survival, and vigor are unlikely on this 
soil. Eliminating grasses and weeds before the trees 
and shrubs are planted and then controlling the 
regrowth of this ground cover can improve the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows of trees and shrubs help 
to contro! soil blowing and protect the seedlings from 
abrasion. 

These soils are suited to buildings and septic tank 
absorption fields. The shrink-swell potential is a 
limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The 
moderately slow permeability is a limitation on sites for 
septic tank absorption fields, but it can be overcome by 
enlarging the field. 

The land capability classification of the Barnes soil is 
lle, and that of the Buse soil is Ille. The productivity 
index of the unit for spring wheat ts 69. The range site 
of the Barnes soil is Silty, and that of the Buse soil is 
Thin Upland. 


14C—Barnes-Buse loams, 6 to 9 percent slopes. 
These deep, gently rolling, well drained soils are on till 
plains. The Barnes soil is on side slopes. The Buse soil 
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Figure 5.—Sunflowers In an area of Barnes-Buse loams, 3 to 6 percent slopes. The field windbreak helps to control soil blowing and 


minimizes abrasion of seediings. 


is on knolls and ridges. Individual areas range from 15 
to 120 acres in size. They are 45 to 55 percent Barnes 
loam and 25 to 35 percent Buse loam. The two soils 
occur as areas so intricately mixed or so small that 
mapping them separately is not practical at the scale 
used. 

Typically, the Barnes soil has a black loam surface 
layer about 7 inches thick. The subsoil is loam about 22 
inches thick. In sequence downward, it is very dark 
grayish brown, dark brown, dark grayish brown, and 
grayish brown. The substratum to a depth of about 60 
inches is light olive brown, mottled loam. In places the 
surface layer is eroded and is very dark grayish brown. 

Typically, the Buse soil has a black loam surface 
layer about 6 inches thick. The subsoil is loam about 15 
inches thick. It is dark grayish brown in the upper part 
and grayish brown in the lower part. The next layer is 


grayish brown, mottled loam about 10 inches thick. The 
substratum to a depth of about 60 inches is grayish 
brown, mottled loam. In places the surface layer is 
eroded and is dark grayish brown. 

Included with these soils in mapping are small areas 
of Hamerly and Svea soils. These included soils make 
up about 20 percent of the unit. The somewhat poorly 
drained Hamerly soils are on flats. They are highly 
calcareous. The moderately well drained Svea soils are 
in swales. They are dark to a depth of 16 inches or 
more. 

Permeability is moderately slow in the Barnes and 
Buse soils. Runoff is rapid. Available water capacity is 
high. Organic matter content is high in the Barnes soil 
and moderately low in the Buse soil. Tilth is good in 
both soils. 

Most areas are used for cultivated crops. These soils 
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are suited to small grain. The main concern in 
managing cultivated areas is controlling water erosion 
and soil blowing. The hazard of soil blowing is slight on 
the Barnes soil and moderate on the Buse soil. The 
hazard of water erosion is severe on both soils. A 
system of conservation tillage that leaves crop residue 
on the surface, windbreaks, and buffer strips help to 
control soil blowing and water erosion. Conservation 
tillage also helps to provide food and cover for resident 
and migratory wildlife. 

The important range plants on these soils are 
western wheatgrass, green needlegrass, little bluestem, 
and porcupinegrass. Intermediate wheatgrass, smooth 
bromegrass, Russian wildrye, and alfalfa are suitable 
hay and pasture plants. Water erosion and soil blowing 
are hazards, especially if the range is overgrazed. 
Maintaining an adequate cover of the important plants 
or of other suitable plants helps to control soil blowing 
and water erosion. Gullies can form along cattle trails. A 
planned grazing system that controls the pattern of 
livestock traffic helps to prevent gullying. 

The Barnes soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. The Buse soil 
is suited only to the most drought-tolerant species. 
Optimum growth, survival, and vigor are unlikely on this 
soil. Eliminating grasses and weeds before the trees 
and shrubs are planted and then controlling the 
regrowth of this ground cover can improve the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows help to control soil blowing 
and protect the seedlings from abrasion. 

These soils are suited to buildings and septic tank 
absorption fields. The shrink-swell potential is a 
limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The 
moderately slow permeability is a limitation on sites for 
septic tank absorption fields, but it can be overcome by 
enlarging the field. 

The land capability classification of the Barnes soil is 
\lle, and that of the Buse soil is [Ve. The productivity 
index of the unit for spring wheat is 54. The range site 
of the Barnes soil is Silty, and that of the Buse soil is 
Thin Upland. 


14D—Barnes-Buse loams, 9 to 15 percent slopes. 
These deep, rolling, well drained soils are on till plains. 
The Barnes soil is on side slopes. The Buse soil is on 
knolls and ridges. Individual areas range from 15 to 100 
acres in size. They are about 55 to 70 percent Barnes 
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loam and 30 to 40 percent Buse loam. The two soils 
occur as areas so intricately mixed or so small that 
mapping them separately is not practical at the scale 
used. 

Typically, the Barnes soil has a black loam surface 
layer about 7 inches thick. The subsoil is loam about 22 
inches thick. In sequence downward, it is very dark 
grayish brown, dark brown, dark grayish brown, and 
grayish brown. The substratum to a depth of about 60 
inches is light olive brown, mottled loam. In some 
places the surface layer is eroded and is very dark 
grayish brown. In other places the dark color of the 
surface layer extends to a depth of more than 16 
inches. 

Typically, the Buse soil has a black loam surface 
layer about 6 inches thick. The subsoil is loam about 15 
inches thick. It is dark grayish brown in the upper part 
and grayish brown in the lower part. The next layer is 
grayish brown, mottled loam about 10 inches thick. The 
substratum to a depth of about 60 inches is grayish 
brown, mottled loam. In some places the surface layer 
is eroded and is dark grayish brown. In other places the 
soil is silt loam or very fine sandy loam throughout. 

Included with these soils in mapping are small areas 
of Sioux and Swenoda soils. These included soils make 
up about 5 percent of the unit. The excessively drained 
Sioux soils are on knolls, ridges, and knobs. They have 
a very gravelly sand substratum. The moderately well 
drained Swenoda soils are in swales. They are fine 
sandy loam in the surface layer and the upper part of 
the subsoil. ; 

Permeability is moderately siow in the Barnes and 
Buse soils. Runoff is very rapid. Available water 
capacity is high. Organic matter content is high in the 
Barnes soil and moderately low in the Buse soil. Tilth is 
good in both soils. 

Most areas are used for cultivated crops. These soils 
are poorly suited to small grain. They are weil suited to 
pasture, hay, and range. The main concern in managing 
cultivated areas is controlling water erosion and soil 
blowing. The hazard of soil blowing is slight on the 
Barnes soil and moderate on the Buse soil. The hazard 
of water erosion is very severe on both soils. A system 
of conservation tillage that leaves crop residue on the 
surface, a crop rotation that includes grasses and 
legumes, windbreaks, and buffer strips help to control 
soil blowing and water erosion. These practices, 
however, may not adequately protect the soils. 
Conservation tillage also helps to provide food and 
cover for resident and migratory wildlife. 

The important range plants on these soils are 
western wheatgrass, green needlegrass, little bluestem, 
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and porcupinegrass. Intermediate wheatgrass, smooth 
bromegrass, Russian wildrye, and alfalfa are suitable 
hay and pasture plants. Water erosion and soil blowing 
are hazards, especially if the range or pasture is 
overgrazed. Maintaining an adequate cover of the 
important plants or of other suitable plants helps to 
control soil blowing and water erosion. Gullies can form 
along cattle trails. A planned grazing system that 
controls the pattern of livestock traffic helps to prevent 
gullying. 

The Barnes soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. The Buse soil 
is suited only to the most drought-tolerant species. 
Optimum growth, survival, and vigor are unlikely on this 
soil. Eliminating grasses and weeds before the trees 
and shrubs are planted and then controlling the 
regrowth of this ground cover can improve the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows help to control soil blowing 
and protect the seedlings from abrasion. 

These soils are suited to buildings and septic tank 
absorption fields. The shrink-swell potential is a 
limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The 
moderately slow permeability is a limitation on sites for 
septic tank absorption fields, but it can be overcome by 
enlarging the field. The slope is a limitation on sites for 
buildings and septic tank absorption fields. The 
buildings and absorption fields can be designed so that 
they conform to the natural slope of the land. 

The land capability classification of the Barnes soil is 
Ve, and that of the Buse soil is Vie. The productivity 
index of the unit for spring wheat is 37. The range site 
of the Barnes soil is Silty, and that of the Buse soil is 
Thin Upland. 


15—Swenoda-Lanona fine sandy loams, 0 to 2 
percent slopes. These deep, level and nearly level 
soils are on shorelines of lake plains. The moderately 
well drained Swenoda soil is in swales. The well 
drained Lanona soil is on rises. Individual areas range 
from 5 to 70 acres in size. They are 45 to 60 percent 
Swenoda fine sandy loam and 30 to 45 percent Lanona 
fine sandy loam. The two soils occur as areas so 
intricately mixed or so small that mapping them 
separately is not practical at the scale used. 

Typically, the Swenoda soil has a black fine sandy 
loam surface layer about 8 inches thick. The subsoil is 
about 34 inches thick. It is very dark grayish brown fine 
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sandy loam in the upper part, dark grayish brown fine 
sandy loam in the next part, and dark grayish brown 
loam in the lower part. The next layer is grayish brown, 
mottled loam about 8 inches thick. The substratum to a 
depth of about 60 inches is light olive brown, mottled 
loam. 

Typically, the Lanona soil has a black fine sandy 
loam surface layer about 8 inches thick. The subsoil is 
about 34 inches thick. It is very dark grayish brown fine 
sandy loam in the upper part, dark grayish brown fine 
sandy loam in the next part, and grayish brown loam in 
the lower part. The substratum to a depth of about 60 
inches is light olive brown, mottled loam. In places the 
substratum has a thin stratum of silt and pebbles. 

Included with these soils in mapping are small areas 
of Barnes and Egeland soils. These included soils make 
up about 5 percent of the unit. The well drained Barnes 
soils have a loam surface layer and subsoil. They occur 
as areas intermingled with areas of the Lanona soil. 
The well drained Egeland soils are in swales. They 
have a fine sandy loam substratum. 

Permeability is moderately rapid in the upper part of 
the Swenoda and Lanona soils and moderately slow in 
the lower part. Runoff is slow. Available water capacity 
is high. A seasonal high water table is at a depth of 2.5 
to 4.0 feet in the Swenoda soil. Organic matter content 
is high in the Swenoda soil and moderate in the Lanona 
soil. Tilth is good in both soils. 

Most areas are used for cultivated crops. These soils 
are suited to small grain and sunflowers. The main 
concern in managing cultivated areas is controlling soil 
blowing. The hazard of soil blowing is severe, and the 
hazard of water erosion is slight. A system of 
conservation tillage that leaves crop residue on the 
surface, field windbreaks, stripcropping, cover crops, 
and buffer strips help to control soil blowing. 
Conservation tillage also helps to provide food and 
cover for resident and migratory wildlife. 

The important range plants on these soils are prairie 
sandreed and needleandthread. Green neediegrass, 
intermediate wheatgrass, prairie sandreed, and alfalfa 
are suitable hay and pasture plants. Soil blowing is a 
hazard, especially if the range is overgrazed. 
Maintaining an adequate cover of the important plants 
or of other suitable plants helps to control soil blowing. 
Denuding can occur along cattle trails and in areas 
where cattle congregate. A planned grazing system that 
controls the pattern of livestock traffic helps to prevent 
denuding. 

The Swenoda soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. The Lanona soil is suited to 
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many of the adapted species. Irrigation helps to ensure ~ 


the survival of seedlings. Eliminating grasses and 
weeds before the trees and shrubs are planted and 
then controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 
Strips of an annual cover crop between the rows of 
trees and shrubs help to control soil blowing and protect 
the seedlings from abrasion. 

These soils are suited to buildings. The Lanona soil 
is suited to septic tank absorption fields, but the 
Swenoda soil is poorly suited. The shrink-swell potential 
is a limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls heip to prevent the structural 
damage caused by shrinking and swelling. The 
drainage system also helps to prevent seepage into 
basements in areas of the Swenoda soil. The 
moderately slow permeability of the Lanona soil is a 
limitation on sites for septic tank absorption fields, but it 
can be overcome by enlarging the field. The seasonal 
high water table is a limitation if the Swenoda soil is 
used as a site for septic tank absorption fields. A 
mound system helps to overcome this limitation. 

The land capability classification of both soils is Ille. 
The productivity index of the unit for spring wheat is 76. 
The range site of both soils is Sandy. 


15B—Lanona-Swenoda fine sandy loams, 2 to 6 
percent slopes. These deep, nearly level and gently 
sloping soils are on shorelines of lake plains. The well 
drained Lanona soil is on rises and low knolls. The 
moderately weli drained Swenoda soil is in swales. 
Individual areas range from 5 to 70 acres in size. They 
are 60 to 70 percent Lanona fine sandy loam and 25 to 
35 percent Swenoda fine sandy loam. The two soils 
occur as areas So intricately mixed or so small that 
mapping them separately is not practical at the scale 
used. 

Typically, the Lanona soil has a black fine sandy 
loam surface layer about 8 inches thick. The subsoil is 
about 34 inches thick. It is very dark grayish brown fine 
sandy loam in the upper part, dark grayish brown fine 
sandy loam in the next part, and grayish brown loam in 
the lower part. The substratum to a depth of about 60 
inches is light olive brown, mottled loam. In places the 
substratum has a thin stratum of silt and pebbles. 

Typically, the Swenoda soil has a black fine sandy 
loam surface layer about 8 inches thick. The subsoil is 
about 34 inches thick. It is very dark grayish brown fine 
sandy loam in the upper part, dark grayish brown fine 
sandy loam in the next part, and dark grayish brown 
loam in the lower part. The next layer is grayish brown, 
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mottled loam about 8 inches thick. The substratum to a 
depth of about 60 inches is light olive brown, mottled 
loam. 

included with these soils in mapping are small areas 
of Barnes, Buse, Egeland, and Sioux soils. These 
included soils make up about 10 percent of the unit. 
The well drained Barnes and Buse soils have a loam 
surface layer and subsoil. Barnes soils occur as areas 
intermingled with areas of the Lanona soil. Buse soils 
are on knobs. The well drained Egeland soils have a 
fine sandy loam substratum. They occur as areas 
intermingled with areas of the Lanona soil. The 
excessively drained Sioux soils are on the lower ridges. 
They have a gravelly substratum. 

Permeability is moderately rapid in the upper part of 
the Lanona and Swenoda soils and moderately slow in 
the lower part. Runoff is slow. Available water capacity 
is high. A seasonal high water table is at a depth of 2.5 
to 4.0 feet in the Swenoda soil. Organic matter content 
is moderate in the Lanona soil and high in the Swenoda 
soil. Tilth is good in both soils. 

Most areas are used for cultivated crops. These soils 
are suited to small grain and sunflowers. The main 
concern in managing cultivated areas is controlling soil 
blowing. The hazard of soil blowing is severe, and the 
hazard of water erosion is slight. A system of 
conservation tillage that leaves crop residue on the 
surface, field windbreaks, stripcropping, cover crops, 
and buffer strips help to control soil blowing. 
Conservation tillage also helps to provide food and 
cover for resident and migratory wildlife. 

The important range plants on these soils are prairie 
sandreed and needleandthread. Green needlegrass, 
intermediate wheatgrass, prairie sandreed, and alfalfa 
are suitable hay and pasture plants. Soil blowing is a 
hazard, especially if the range is overgrazed. 
Maintaining an adequate cover of the important plants 
or of other suitable plants helps to control soil blowing. 
Denuding can occur along cattle trails and in areas 
where cattle congregate. A planned grazing system that 
controls the pattern of livestock traffic helps to prevent 
denuding. 

The Lanona soil is suited to many of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. The Swenoda soil is suited to 
all of the adapted species. Irrigation helps to ensure the 
survival of seedlings. Eliminating grasses and weeds 
before the trees and shrubs are planted and then 
controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 
Strips of an annual cover crop between the rows of 
trees and shrubs help to control soil blowing and protect 
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the seedlings from abrasion. 

These soils are suited to buildings. The Lanona soil 
is suited to septic tank absorption fields, but the 
Swenoda soil is poorly suited. The shrink-swell potential 
is a limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The 
drainage system also helps to prevent seepage into 
basements in areas of the Swenoda soil. The 
moderately slow permeability of the Lanona soil is a 
limitation on sites for septic tank absorption fields, but it 
can be overcome by enlarging the field. The seasonal 
high water table is a limitation if the Swenoda soil is 
used as a site for septic tank absorption fields. A 
mound system helps to overcome this limitation. 

The land capability classification of both soils is Ille. 
The productivity index of the unit for spring wheat is 62. 
The range site of both soils is Sandy. 


15C—Lanona fine sandy loam, 6 to 9 percent 
slopes. This deep, gently rolling, well drained soil is on 
rises on lake plains. Individual areas range from 15 to 
80 acres in size. 

Typically, the surface layer is black fine sandy loam 
about 8 inches thick. The subsoil is about 34 inches 
thick. It is very dark grayish brown fine sandy loam in 
the upper part, dark grayish brown fine sandy loam in 
the next part, and grayish brown loam in the lower part. 
The substratum to a depth of about 60 inches is light 
olive brown, mottled loam. In some places the 
substratum has a thin stratum of silt and pebbles. In 
other places it is fine sandy loam. 

Included with this soil in mapping are small areas of 
Sioux, Swenoda, and Zell! soils. These soils make up 
about 30 percent of the unit. The excessively drained 
Sioux soils are on ridges. They have a gravelly 
substratum. The well drained Swenoda soils are in 
swales. They are dark to a depth of more than 16 
inches. The well drained Zell soils are on knolls and 
ridges. They have a very fine sandy loam substratum. 

Permeability is moderately rapid in the upper part of 
the Lanona soil and moderately slow in the lower part. 
Runoff is medium. Available water capacity is high, and 
organic matter content is moderate. Tilth is good. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, corn, and sunflowers. The main 
concern in managing cultivated areas is controlling 
water erosion and soil blowing. The hazard of soil 
blowing is severe, and the hazard of water erasion is 
moderate. A system of conservation tillage that leaves 
crop residue on the surface, windbreaks, buffer strips, 
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and grassed waterways in areas where runoff 
concentrates help to control soil blowing and water 
erosion. Conservation tillage also helps to provide food 
and cover for resident and migratory wildlife. 

The important range plants on this soil are prairie 
sandreed and needleandthread. Prairie sandreed, sand 
bluestem, and alfalfa are suitable hay and pasture 
plants. Soil blowing is a hazard, especially if the range 
is overgrazed. Maintaining an adequate cover of the 
important plants or of other suitable plants at a height 
that traps snow helps to store water in the soil and to 
control soil blowing. Denuding can occur along cattle 
trails and in areas where cattle congregate. A planned 
grazing system that controls the pattern of livestock 
traffic helps to prevent denuding. 

This soil is suited to many of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. Irrigation helps to ensure the 
survival of seedlings. Eliminating grasses and weeds 
before the trees and shrubs are planted and then 
controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 
Strips of an annual cover crop between the rows of 
trees and shrubs help to control soil blowing and protect 
the seedlings from abrasion. 

This soil is suited to buildings and septic tank 
absorption fields. The shrink-swell potential is a 
limitation on sites for buildings with basements. 
Installing a surface and foundation drainage system and 
reinforcing foundations and basement walls help to 
prevent the structural damage caused by shrinking and 
swelling. The moderately slow permeability is a 
limitation on sites for septic tank absorption fields, but it 
can be overcome by enlarging the field. 

The land capability classification is Ve. The 
productivity index for spring wheat is 47. The range site 
is Sandy. 


16B—Barnes-Sioux loams, 1 to 6 percent slopes. 
These deep soils are on till plains, moraines, eskers, 
and kames. The well drained, nearly level Barnes soil is 
on side slopes. The excessively drained, gently sloping 
Sioux soil is on knobs and ridges (fig. 6). Individual 
areas range from 10 to 60 acres in size. They are 55 to 
65 percent Barnes loam and 25 to 35 percent Sioux 
loam. The two soils occur as areas so intricately mixed 
or so small that mapping them separately is not 
practical at the scale used. 

Typically, the Barnes soil has a black loam surface 
layer about 7 inches thick. The subsoil is loam about 22 
inches thick. It is very dark grayish brown in the upper 
part and grayish brown in the lower part. The 
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soil is in the light colored areas. 


substratum to a depth of about 60 inches is light olive 
brown loam. In some places the surface layer is eroded 
and is very dark grayish brown. In other places the dark 
color of the surface layer extends to a depth of more 
than 16 inches. In some areas the soil has less clay 
and more sand throughout. 

Typically, the Sioux soil has a black loam surface 
layer about 6 inches thick. The next layer is very dark 
gray gravelly loam about 2 inches thick. The upper part 
of the substratum is dark brown very gravelly coarse 
sand. The lower part to a depth of about 60 inches is 
dark brown, grayish brown, and gray extremely gravelly 
coarse sand. 

Included with these soils in mapping are small areas 
of Buse and Renshaw soils. These included soils make 
up about 10 percent of the unit. The well drained Buse 
soils have a loam substratum. They occur as areas 
intermingled with areas of the Sioux soil. The somewhat 
excessively drained Renshaw soils are on side slopes. 
They have a gravelly coarse sand substratum at a 
depth of about 16 inches. 
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Permeability is moderately slow in the Barnes soil 
and rapid in the Sioux soil. Runoff is medium on the 
Barnes soil and slow on the Sioux soil. Available water 
capacity is high in the Barnes soil and low in the Sioux 
soil. Organic matter content is high in the Barnes soil 
and moderate in the Sioux soil. Tilth is good in both 
soils. 

Most areas are used for cultivated crops. These soils 
are suited to small grain, corn, and sunflowers. The 
main concerns in managing cultivated areas are 
controlling water erosion on both soils and overcoming 
the droughtiness of the Sioux soil. The hazard of soil 
blowing is slight, and the hazard of water erosion is 
moderate. A system of conservation tillage that leaves 
crop residue on the surface helps to control water 
erosion. Conservation tillage also helps to provide food 
and cover for resident and migratory wildlife. Because 
of the low available water capacity, overcoming the 
droughtiness of the Sioux soil is difficult. 

The important range plants on these soils are 
western wheatgrass, needleandthread, green 
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needlegrass, and blue grama. Smooth bromegrass, 
western wheatgrass, and alfalfa are suitable hay and 
pasture plants. No major hazards affect the use of 
these soils for range or pasture. 

The Barnes soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings, but the Sioux 
soil generally is unsuited. Trees and shrubs can be 
grown on the Sioux soil for esthetic purposes or to 
enhance wildlife habitat if special management, such as 
hand or scalp planting, is applied. Eliminating grasses 
and weeds before the trees and shrubs are planted and 
then controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 

These soils are suited to buildings. The Barnes soil is 
suited to septic tank absorption fields, but the Sioux soil 
is poorly suited. The shrink-swell potential of the Barnes 
soil is a limitation on building sites. Installing a surface 
and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. 
The moderately slow permeability of the Barnes soil is a 
limitation on sites for septic tank absorption fields, but it 
can be overcome by enlarging the field. Because of the 
rapid permeability, the Sioux soil readily absorbs but 
does not adequately filter the effluent from septic tanks. 
The poor filtering capacity may result in the pollution of 
ground water. A mound system helps to prevent this 
pollution. If shallow excavations, such as those for 
basements, are dug in areas of the Sioux soil, the sides 
tend to cave in unless they are shored. 

The land capability classification of the Barnes soil is 
lle, and that of the Sioux soil is Vis. The productivity 
index of the unit for spring wheat is 59. The range site 
of the Barnes soil is Silty, and that of the Sioux soil is 
Very Shallow. 


16C—Barnes-Sioux loams, 6 to 9 percent slopes. 
These deep, moderately sloping soils are on till plains, 
eskers, and kames. The well drained Barnes soil is on 
side slopes. The excessively drained Sioux soil is on 
knobs and ridges. Individual areas range from 5 to 40 
acres in size. They are 50 to 60 percent Barnes loam 
and 25 to 35 percent Sioux loam. The two soils occur 
as areas so intricately mixed or so small that mapping 
them separately is not practical at the scale used. 

Typically, the Barnes soil has a black loam surface 
layer about 7 inches thick. The subsoil is loam about 22 
inches thick. It is very dark grayish brown in the upper 
part and grayish brown in the lower part. The 
substratum to a depth of about 60 inches is light olive 
brown loam. In some places the surface layer is eroded 
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and is very dark grayish brown. In other places the soil 
contains less clay and more sand. In some areas the 
dark color of the surface layer extends to a depth of 
more than 16 inches. 

Typically, the Sioux soil has a black loam surface 
layer about 6 inches thick. The next layer is very dark 
gray gravelly loam about 2 inches thick. The upper part 
of the substratum is dark brown very gravelly coarse 
sand. The lower part to a depth of about 60 inches is 
dark brown, grayish brown, and gray extremely gravelly 
coarse sand. 

Included with these soils in mapping are small areas 
of Buse, Hamerly, and Renshaw soils. These included 
soils make up about 15 percent of the unit. The well 
drained Buse soils have a loam substratum. They occur 
as areas intermingled with areas of the Sioux soil. The 
somewhat poorly drained Hamerly soils are on flats. 
They are highly calcareous. The somewhat excessively 
drained Renshaw soils are on side slopes. They have a 
gravelly coarse sand substratum at a depth of about 16 
inches. 

Permeability is moderately slow in the Barnes soil 
and rapid in the Sioux soil. Runoff is rapid on the 
Barnes soil and medium on the Sioux soil. Available 
water capacity is high in the Barnes soil and low in the 
Sioux soil. Organic matter content is high in the Barnes 
soil and moderately tow in the Sioux soil. Tilth is good 
in both soils. 

Most areas are used for cultivated crops. These soils 
are suited to small grain, corn, and sunflowers. The 
main concerns in managing cultivated areas are 
controlling water erosion on both soils and overcoming 
the droughtiness of the Sioux soil. The hazard of water 
erosion is severe, and the hazard of soil blowing is 
slight. A system of conservation tillage that leaves crop 
residue on the surface helps to control water erosion. 
Conservation tillage also helps to provide food and 
cover for resident and migratory wildlife. Because of the 
low available water capacity, the droughtiness of the 
Sioux soil is difficult to overcome. 

The important range plants on these soils are 
western wheatgrass, needleandthread, green 
needlegrass, and blue grama. Smooth bromegrass, 
western wheatgrass, and alfalfa are suitable hay and 
pasture plants. Water erosion is a hazard, especially if 
the range is overgrazed. Maintaining an adequate cover 
of the important plants or of other suitable plants helps 
to control water erosion. Gullies can form along cattle 
trails. A planned grazing system that controls the 
pattern of livestock traffic helps to prevent gullying. 

The Barnes soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
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windbreaks and environmental plantings, but the Sioux 
soil generally is unsuited. Trees and shrubs can be 
grown on the Sioux soil for esthetic purposes or to 
enhance wildlife habitat if special management, such as 
hand or scalp planting, is applied. Eliminating grasses 
and weeds before the trees and shrubs are planted and 
then controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 

These soils are suited to buildings. The Barnes soil is 
suited to septic tank absorption fields, but the Sioux soil 
is poorly suited. The shrink-swell potential of the Barnes 
soil is a limitation on building sites. Installing a surface 
and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. 
The moderately slow permeability of the Barnes soil is a 
limitation on sites for septic tank absorption fields, but it 
can be overcome by enlarging the field. Because of the 
rapid permeability, the Sioux soil readily absorbs but 
does not adequately filter the effluent from septic tanks. 
The poor filtering capacity may result in the pollution of 
ground water. A mound system helps to prevent this , 
pollution. lf shallow excavations, such as those for 
basements, are dug in areas of the Sioux soil, the sides 
tend to cave in unless they are shored. 

The land capability classification of the Barnes soil is 
ille, and that of the Sioux soil is Vis. The productivity 
index of the unit for spring wheat is 42. The range site 
of the Barnes soil is Silty, and that of the Sioux soil is 
Very Shallow. 


16E—Barnes-Sioux loams, 9 to 25 percent slopes. 
These deep soils are on till plains, eskers, and kames. 
The well drained, strongly sloping Barnes soil is on side 
slopes. The excessively drained, moderately steep 
Sioux soil is on knobs and ridges. individual areas 
range from 10 to 50 acres in size. They are 45 to 55 
percent Barnes loam and 25 to 35 percent Sioux loam. 
The two soils occur as areas So intricately mixed or so 
smail that mapping them separately is not practical at 
the scale used. 

Typically, the Barnes soil has a black loam surface 
layer about 7 inches thick. The subsoil is loam about 22 
inches thick. It is very dark grayish brown in the upper 
part and grayish brown in the lower part. The 
substratum to a depth of about 60 inches is light olive 
brown loam. In some places the surface layer is eroded 
and is very dark grayish brown. In other places the soil 
has more sand and less clay. In some areas the dark 
color of the surface layer extends to a depth of more 
than 16 inches. 

Typically, the Sioux soil has a black loam surface 


Soil Survey 


layer about 6 inches thick. The next layer is very dark 
gray gravelly loam about 2 inches thick. The upper part 
of the substratum is dark brown very gravelly coarse 
sand. The lower part to a depth of about 60 inches is 
dark brown, grayish brown, and gray extremely gravelly 
coarse sand. 

Included with these soils in mapping are small areas 
of Buse and Renshaw soils. These included soils make 
up about 20 percent of the unit. The well drained Buse 
soils have a loam substratum. They occur as areas 
intermingled with areas of the Sioux soil. The somewhat 
excessively drained Renshaw soils are on side slopes. 
They have a gravelly coarse sand substratum at a 
depth of about 16 inches. 

Permeability is moderately slow in the Barnes soil 
and rapid in the Sioux soil. Runoff is rapid on the 
Barnes soil and medium on the Sioux soil. Available 
water capacity is high in the Barnes soil and low in the 
Sioux soil. Organic matter cantent is high in the Barnes 
soil and moderately low in the Sioux soil. Tilth is good 
in both soils. 

Most areas are used for pasture, range, or wildlife 
habitat; however, some areas are used for cultivated 
crops. The soils are best suited to range and hay. They 
generally are unsuited to cultivated crops because of 
the droughtiness of the Sioux soil and the slope on both 
soils. The main concerns in managing cultivated areas 
are controlling water erosion and overcoming the 
droughtiness of the Sioux soil. A system of conservation 
tillage that leaves crop residue on the surface helps to 
control water erosion. Conservation tillage, however, 
may not adequately protect the soils. Because of the 
very low available water capacity, the droughtiness of 
the Sioux soil is difficult to overcome. 

The important range plants on these soils are 
western wheatgrass, needleandthread, blue grama, and 
green needlegrass. Smooth bromegrass, western 
wheatgrass, and alfalfa are suitable hay and pasture 
plants. Water erosion is a hazard, especially if the 
range or pasture is overgrazed. Maintaining an 
adequate cover of the important plants or of other 
suitable plants helps to control water erosion. Gullies 
can form along cattle trails. A planned grazing system 
that controls the pattern of livestock traffic helps to 
prevent gullying. 

The Barnes soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings, but the Sioux 
soil is generally unsuited. Trees and shrubs can be 
grown on the Sioux soil for esthetic purposes or to 
enhance wildlife habitat if special management, such as 
hand or scalp planting, is applied. Eliminating grasses 
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and weeds before the trees and shrubs are planted and 
then controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 

These soils are suited to buildings. The Barnes soil is 
suited to septic tank absorption fields, but the Sioux soil 
is poorly suited. The shrink-swell potential of the Barnes 
soil is a limitation on building sites. Installing a surface 
and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. 
The moderately slow permeability of the Barnes soil is a 
limitation on sites for septic tank absorption fields, but it 
can be overcome by enlarging the field. Because of the 
rapid permeability, the Sioux soil readily absorbs but 
does not adequately filter the effluent from septic tanks. 
The poor filtering capacity may result in the pollution of 
ground water. A mound system helps to prevent this 
pollution. The slope is a limitation on sites for buildings 
and absorption fields. The buildings and absorption 
fields can be designed so that they conform to the 
natural slope of the land. If shallow excavations, such 
as those for basements, are dug in areas of the Sioux 
soil, the sides tend to cave in unless they are shored. 

The land capability classification of the Barnes soil is 
IVe, and that of the Sioux soil is Vis. The productivity 
index of the unit for spring wheat is 0. The range site of 
the Barnes soil is Silty, and that of the Sioux soil is 
Very Shallow. 


17B—Barnes-Svea loams, 2 to 6 percent slopes. 
These deep, nearly level and gently sloping soils are on 
till plains. The well drained Barnes soil is on rises. The 
moderately well drained Svea soil is in swales. 
Individual areas range from 5 to 150 acres in size. They 
are 50 to 60 percent Barnes loam and 25 to 35 percent 
Svea loam. The two soils occur as areas so intricately 
mixed or so small that mapping them separately is not 
practical at the scale used. 

Typically, the Barnes soil has a black loam surface 
layer about 7 inches thick. The subsoil is loam about 22 
inches thick. In sequence downward, it is very dark 
grayish brown, dark brown, dark grayish brown, and 
grayish brown. The substratum to a depth of about 60 
inches is light olive brown, mottled loam. In places the 
surface layer is eroded and is very dark grayish brown. 
in a few places the surface layer is silt loam. In some 
areas the surface layer and the upper part of the 
subsoil are silty clay loam. 

Typically, the Svea soil has a black loam surface soil 
about 12 inches thick. The subsoil is loam about 31 
inches thick. In sequence downward, it is very dark 
brown, very dark grayish brown, grayish brown and 
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mottled, and light brownish gray and mottled. The 
substratum to a depth of about 60 inches is light olive 
brown, mottled loam. In places the soil has less clay 
and more sand throughout. 

Included with these soils in mapping are small areas 
of Buse, Hamerly, and Tonka soils. Also included are 
small areas of soils that have a gravelly loam surface 
layer. Included soils make up about 15 percent of the 
unit. The well drained Buse soils are on knobs and 
ridges. They have a subsoil that is calcareous 
throughout. The somewhat poorly drained Hamerly soils 
are on flats. They are highly calcareous. The poorly 
drained Tonka soils are in depressions. They have a 
leached subsurface layer. 

Permeability is moderately slow in the Barnes and 
Svea soils. Runoff is medium. Available water capacity 
is high. A seasonal high water table is at a depth of 4 to 
6 feet in the Svea soil. Organic matter content is high in 
both soils. Tilth is good. 

Most areas are used for cultivated crops. These soils 
are well suited to small grain, corn, and sunflowers. The 
main concern in managing cultivated areas is controlling 
water erosion. The hazard of soil blowing is slight, and 
the hazard of water erosion is moderate. A system of 
conservation tillage that leaves crop residue on the 
surface helps to control water erosion. Conservation 
tillage also helps to provide food and cover for resident 
and migratory wildlife. 

The important range plants on these soils are 
western wheatgrass, needleandthread, and green 
needlegrass. Smooth bromegrass, big bluestem, and 
alfalfa are suitable hay and pasture plants. No major 
hazards or limitations affect the use of these soils for 
range or pasture. 

The Barnes soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. The Svea soil 
is suited to all adapted species. Eliminating grasses and 
weeds before the trees and shrubs are planted and 
then controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 

These soils are suited to buildings. The Barnes soil is 
Suited to septic tank absorption fields, but the Svea soil 
is poorly suited. The shrink-swell potential is a limitation 
on building sites. Installing a surface and foundation 
drainage system and reinforcing foundations and 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. The drainage system 
also helps to prevent seepage into basements in areas 
of the Svea soil. The moderately slow permeability of 
the Barnes soil is a limitation on sites for septic tank 
absorption fields, but it can be overcome by enlarging 
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the absorption field. The seasonal high water table is a 
limitation if the Svea soil is used as a site for septic 
tank absorption fields. A mound system helps to 
overcome this limitation. 

The !and capability classification of both soils is fle. 
The productivity index of the unit for spring wheat is 85. 
The range site of both soils is Silty. 


18—Bearden silty clay loam. This deep, level, 
somewhat poorly drained soil is on flats on lake plains. 
Individual areas range from 20 to 200 acres in size. 

Typically, the surface soil is black silty clay loam 
about 9 inches thick. The subsoil is silty clay loam 
about 23 inches thick. It is grayish brown in the upper 
part and light olive brown and mottled in the lower part. 
The substratum to a depth of about 60 inches is light 
olive brown and mottled. It is silt loam in the upper part, 
silty clay loam in the next part, and silt loam in the 
lower part. In some places the surface layer is silt loam 
or loam. In other places the subsoil and substratum are 
loam. 

Included with this soil in mapping are small areas of 
Colvin, Glyndon, and Overly soils. Also included are 
some areas of poorly drained soils. Included soils make 
up about 15 percent of the unit. The poorly drained 
Colvin soils are in swales. They have a brownish gray 
and gray substratum. The somewhat poorly drained 
Glyndon soils have a silt loam subsoil. They occur as 
areas intermingled with areas of the Bearden soil. The 
moderately weil drained Overly soils are on low ridges. 
They are dark to a depth of 16 inches or more. The 
poorly drained soils have accumulated clay in the 
subsoil. They are in depressions. 

Permeability is moderately slow in the Bearden soil, 
and runoff is slow. A seasonal high water table is at a 
depth of 2 to 4 feet. Available water capacity and 
organic matter content are high. Tilth is fair. 

Most areas are used for cultivated crops. This soil is 
well suited to small grain, corn, soybeans, and 
sunflowers. The main concern in managing cultivated 
areas is controlling soil blowing. The hazard of soil 
blowing is moderate, and the hazard of water erosion is 
slight. A system of conservation tillage that leaves crop 
residue on the surface, field windbreaks, and buffer 
strips help to control soil blowing. Conservation tillage 
also helps to provide food and cover for resident and 
migratory wildlife. 

The important range plants on this soil are little 
bluestem and big bluestem. Tall wheatgrass, smooth 
bromegrass, big bluestem, and alfalfa are suitable hay 
and pasture plants. Soil blowing is a hazard, especially 
if the range or pasture is overgrazed. Maintaining an 
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adequate cover of the important plants or of other 
suitable plants helps to control soil blowing. 

This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. It has no critical limitations. 
Eliminating grasses and weeds before the trees and 
shrubs are planted and then controlling the regrowth of 
this ground cover can improve the survival and growth 
rates of the seedlings. Strips of an annual cover crop 
between the rows of trees and shrubs help to control 
soil blowing and protect the seediings from abrasion. 

This soil is suited to buildings but is poorly suited to 
septic tank absorption fields. The shrink-swell potential 
is a limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing fgundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The 
drainage system also helps to prevent seepage into 
basements. The moderately slow permeability and 
seasonal high water table are limitations on sites for 
absorption fields. A mound system helps to overcome 
these limitations. 

The land capability classification is lle. The 
productivity index for spring wheat is 93. The range site 
is Limy Subirrigated. 


19—Coalvin silty clay loam, saline. This deep, level, 
poorly drained, highly calcareous, moderately saline soil 
is on flats and in swales on glacial lake plains. It is 
subject to flooding. Individual areas range from about 3 
to 60 acres in size. 

Typically, the surface layer is black silty clay loam 
about 8 inches thick. It contains salt crystals. The next 
layer is dark gray silty clay loam about 6 inches thick. It 
also contains salt crystals. The subsoil is about 23 
inches thick. It is dark gray silt loam in the upper part; 
grayish brown, mottled silt loam in the next part; and 
very dark grayish brown silty clay loam in the lower 
part. The substratum to a depth of about 60 inches is 
grayish brown, mottled, stratified silt loam and silty clay 
loam. In some places the surface layer is silt loam. In 
other places it does not contain salt crystals. In some 
areas the surface layer and subsoil contain more sand 
and less silt. 

Included with this soil in mapping are small areas of 
the saline Bearden, Glyndon, and Marysland soils. Also 
included, in depressions, are areas of some other 
poorly drained soils that have a silty clay or clay 
subsoil. Included soils make up about 10 percent of the 
unit. The somewhat poorly drained Bearden and 
Glyndon soils are on rises. They are light olive brown in 
the lower part of the substratum. The poorly drained 
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Marysland soils are on flats. They are underlain by 
gravelly coarse sand at a depth of 34 to 60 inches. 

Permeability is moderately slow in the Colvin soil, 
and runoff is very slow. A seasonal high water table is 
between the surface and a depth of 2 feet. Available 
water capacity is moderate. Organic matter content is 
high. Tilth is fair. Salts reduce the amount of water 
available to plants. 

Most areas are used for cultivated crops, hay, or 
pasture. This soil is best suited to hay, pasture, range, 
and wildlife habitat. It is poorly suited to cultivated crops 
because of the wetness and the salinity. The hazard of 
soil blowing is moderate, and the hazard of water 
erosion is slight. In undrained areas the wetness delays 
or prevents tillage and seeding in some years. 
Fallowing should be avoided because it can result in 
salt accumulation in the surface layer. A system of 
conservation tillage that leaves crop residue on the 
surface helps to control soil blowing. Incorporating 
organic material into the surface layer helps to maintain 
or improve tilth. 

The important range plants on this soil are western 
wheatgrass, inland saltgrass, and Nuttall alkaligrass. 
Alkali sacaton and sweetclover are suitable hay and 
pasture plants. The high salt content and the limited 
amount of available water in the soil are problems, 
especially if the range or pasture is overgrazed. 
Maintaining an adequate cover of salt-tolerant plants 
helps to control soil blowing. Stock water ponds 
constructed in areas of this soil frequently contain salty 
water. 

This soil is suited to only a few of the most salt- 
tolerant, climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Individual 
trees and shrubs vary in height, density, and vigor. 
They are affected by the reduced amount of available 
water resulting from the salts in the soil. Reducing the 
evaporation rate at the surface improves seedling 
survival. When the bare soil surface dries, salt-laden 
water tends to move to the surface. Strips of an annual 
cover crop between the rows of trees and shrubs help 
to control soil blowing and protect the seedlings from 
abrasion. 

This soil generally is unsuited to buildings and septic 
tank absorption fields because of the flooding and the 
wetness. Better sites generally are nearby. 

The land capability classification is lls. The 
productivity index for spring wheat ranges from 31 to 
38. depending on the degree of drainage. The range 
site is Saline Lowland. 
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23F—Buse-Barnes loams, 15 to 35 percent slopes. 
These deep, well drained soils are on till plains and 
moraines. The hilly and steep Buse soil is on knobs. 
The hilly Barnes soil is on side slopes. Individual areas 
range from 10 to 80 acres in size. They are 50 to 60 
percent Buse loam and 25 to 35 percent Barnes loam. 
The two soils occur as areas so intricately mixed or so 
small that mapping them separately is not practical at 
the scale used. 

Typically, the Buse soil has a black loam surface 
layer about 6 inches thick. The subsoil is loam about 15 
inches thick. It is dark grayish brown in the upper part 
and grayish brown in the lower part. The next layer is 
grayish brown, mottled loam about 10 inches thick. The 
substratum to a depth of about 60 inches is grayish 
brown, mottled loam. In places the surface layer is 
eroded and is dark grayish brown. 

Typically, the Barnes soil has a black loam surface 
layer about 7 inches thick. The subsoil is loam about 22 
inches thick. It is very dark grayish brown in the upper 
part and grayish brown in the lower part. The 
substratum to a depth of about 60 inches is light olive 
brown loam. In places the surface layer is eroded and is 
very dark grayish brown. 

Included with these soils in mapping are small areas 
of Hamerly, Lamoure, Renshaw, Sioux, and Svea soils. 
Also included are some moderately sloping and strongly 
sloping areas and a few stony areas. Included areas 
make up about 15 percent of the unit. The somewhat 
poorly drained Hamerly soils are on flats. They are 
highly calcareous. Lamoure soils are poorly drained and 
are in drainageways. Renshaw soils have a gravelly 
substratum. They occur as areas intermingled with 
areas of the Barnes soil. The excessively drained Sioux 
soils are on knobs and ridges. They have a gravelly 
substratum. The moderately well drained Svea soils are 
in swales. They are dark to a depth of 16 inches or 
more. 

Permeability is moderately slow in the Buse and 
Barnes soils. Runoff is very rapid. Available water 
capacity is high. Organic matter content is moderately 
low in the Buse soil and high in the Barnes soil. 

Most areas are used for pasture, range, or wildlife 
habitat. These soils are best suited to range. They 
generally are unsuited to cultivated crops because of 
the very severe hazard of water erosion and the slope. 
The important range plants on these soils are little 
bluestem, western wheatgrass, and needleandthread. 
Soil blowing and water erosion are hazards, especially 
if the range is overgrazed. Maintaining an adequate 
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cover of the important plants helps to control soil 
blowing and water erosion. Gullies can form along cattle 
trails. A planned grazing system that controls the 
pattern of livestock traffic helps to prevent gullying. 

These soils generally are unsuited to the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. Trees and shrubs can be 
grown for esthetic purposes or to enhance wildlife 
habitat if special management, such as hand or scalp 
planting, is applied. 

These soils are suited to buildings and septic tank 
absorption fields. The shrink-swell potential is a 
limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The 
moderately slow permeability is a limitation on sites for 
septic tank absorption fields, but it can be overcome by 
enlarging the field. The slope is a limitation on sites for 
buildings and absorption fields. The buildings and 
absorption fields can be designed so that they conform 
to the natural slope of the land. 

The land capability classification of the Buse soil is 
Vile, and that of the Barnes soil is Vie. The productivity 
index of the unit for spring wheat is 0. The range site of 
the Buse soil is Thin Upland, and that of the Barnes soil 
is Silty. 


26—Colvin silty clay loam. This deep, level, poorly 
drained, highly calcareous soil is on flats and in swales 
on lake plains. Individual areas range from 5 to 80 
acres in size. 

Typically, the surface soil is black silty clay loam 
about 11 inches thick. The next layer is very dark 
grayish brown silty clay loam about 5 inches thick. The 
subsoil is grayish brown, mottled silty clay loam about 6 
inches thick. The next layer is grayish brown, mottled 
silty clay loam about 9 inches thick. The substratum to 
a depth of about 60 inches is mottled. It is grayish 
brown silty clay loam in the upper part, gray sandy loam 
in the next part, and gray silty clay loam in the lower 
part. In some places the surface layer is silt loam. In 
other places it contains salt crystals. In some areas lime 
has not accumulated within a depth of 16 inches. 

Included with this soil in mapping are small areas of 
Bearden soils. Also included, in depressions, are small 
areas of some other poorly drained soils that have a 
silty clay or clay subsoil. Included soils make up about 
20 percent of the unit. The somewhat poorly drained 
Bearden soils are on rises. They have a light olive 
brown substratum. 

Permeability is moderately slow in the Colvin soil, 
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and runoff is very slow. A seasonal high water table is 
between the surface and a depth of 1 foot. Available 
water capacity and organic matter content are high. 
Tilth is fair. 

Most areas are used for cultivated crops, but some 
are used for hay or wetland wildlife. If drained, this soil 
is suited to small grain, flax, and sunflowers. Locating 
suitable drainage outlets generally is difficult. As a 
result, few areas are drained. In undrained areas, 
wetness delays or prevents tillage, seeding, or 
harvesting and crops are harvested in only about 5 to 7 
years out of 10. The hazard of soil blowing is moderate, 
and the hazard of water erosion is slight. A system of 
conservation tillage that leaves crop residue on the 
surface and field windbreaks help to control soil 
blowing. Conservation tillage also helps to provide food 
and nesting cover for resident and migratory wildlife. 
incorporating organic material into the surface layer 
helps to maintain and improve tilth. 

The important range plants on this soil are slim 
sedge, wooly sedge, and prairie cordgrass. Creeping 
foxtail, reed canarygrass, switchgrass, and alsike clover 
are suitable hay and pasture plants. Compaction, 
trampling, and root shearing are problems, especially if 
the range or pasture is grazed when the soil is wet. 
Grazing should be deferred when the soil is wet. 

Drained areas of this soil are suited to all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Undrained 
areas, however, generally are unsuited. The wetness is 
a critical limitation affecting survival, growth, and vigor. 
The grasses and weeds growing on this soil are 
abundant and persistent. Eliminating this ground cover 
before the trees and shrubs are planted and then 
controlling the regrowth of this cover can improve the 
survival and growth rates of the seedlings. Strips of an 
annual cover crop between the rows of trees and 
shrubs help to control soil blowing and protect the 
seedlings from abrasion. 

This soil generally is unsuited to buildings and septic 
tank absorption fields because of the wetness. Better 
sites generally are nearby. 

The land capability classification is Ilw. The 
productivity index for spring wheat ranges from 41 to 
71, depending on the degree of drainage. The range 
site is Wet Meadow. 


27—Divide loam. This deep, level, somewhat poorly 
drained, highly calcareous soil is on flats and in swales 
on outwash plains. Individual areas range from 10 to 70 
acres in size. 

Typically, the surface soil is black loam about 11 


Barnes County, North Dakota 


inches thick. The subsoil is loam about 17 inches thick. 
It is dark grayish brown in the upper part and grayish 
brown and mottled in the lower part. The substratum to 
a depth of about 60 inches is olive brown gravelly 
coarse sand, 

Included with this soil in mapping are small areas of 
Colvin, Fordville, Hamerly, Marysland, and Renshaw 
soils. These soils make up about 20 percent of the unit. 
The poorly drained Colvin soils are in swales. They 
have a silty clay loam surface layer and subsoil. The 
well drained Fordville soils are on rises. The somewhat 
poorly drained Hamerly soils have a loam substratum. 
They occur as areas intermingled with areas of the 
Divide soil. The poorly drained Marysland soils are in 
swales. They are dark grayish brown in the lower part 
of the substratum. The excessively drained Renshaw 
soils are on rises. 

Permeability is moderate in the upper part of the 
Divide soil and very rapid in the lower part. Runoff is 
slow. A seasonal high water table is at a depth of 2.5 to 
5.0 feet. Available water capacity is moderate. Organic 
matter content is high. Tilth is good. 

Most areas are used for cultivated crops. This soil is 
suited to small grain and sunflowers. The main concern 
in managing cultivated areas is controlling soil blowing. 
The hazard of soil blowing is moderate, and the hazard 
of water erosion is slight. A system of conservation 
tillage that leaves crop residue on the surface, field 
windbreaks, and buffer strips help to control soil 
blowing. Conservation tillage also helps to provide food 
and cover for resident and migratory wildlife. 

The important range plants on this soil are little 
bluestem and big bluestem. Tall wheatgrass, smooth 
bromegrass, big bluestem, and alfalfa are suitable hay 
and pasture plants. Soil blowing is a hazard, especially 
if the range or pasture is overgrazed. Maintaining an 
adequate cover of the important plants or of other 
suitable plants helps to control soil blowing. 

This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. It has no critical limitations. 
Eliminating grasses and weeds before the trees and 
shrubs are planted and then controlling the regrowth of 
this ground cover can improve the survival and growth 
rates of the seedlings. Strips of an annual cover crop 
between the rows of trees and shrubs help to control 
soil blowing and protect the seedlings from abrasion. 

This soil is suited to buildings, but it is poorly suited 
to septic tank absorption fields. A surface and 
foundation drainage system helps to prevent seepage 
into basements. Because of the very rapid permeability, 
the soil readily absorbs but does not adequately filter 
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the effluent from septic tanks. The poor filtering capacity 
may result in the pollution of ground water. A mound 
system helps to prevent this pollution and also helps to 
reduce the effects of the seasonal high water table. The 
sides of shallow excavations, such as those for 
basements, tend to cave in unless they are shored. 

The land capability classification is Ills. The 
productivity index for spring wheat is 65. The range site 
is Limy Subirrigated. 


31B—Egeland fine sandy loam, 1 to 6 percent 
slopes. This deep, nearly level and gently sloping, well 
drained soil is on rises on lake plains. Individual areas 
range fram 10 to 100 acres in size. 

Typically, the surface layer is very dark gray fine 
sandy loam about 9 inches thick. The subsoil is fine 
sandy loam about 31 inches thick. It is dark grayish 
brown in the upper part, olive brown in the next part, 
and light olive brown in the lower part. The substratum 
to a depth of about 60 inches is light olive brown fine 
sandy loam. In places the dark color of the surface 
layer extends to a depth of more than 16 inches. 

Included with this soil in mapping are small areas of 
Gardena, Lanona, and Svea soils. Also included are 
small areas of poorly drained soils in depressions. 
Included soils make up about 10 percent of the unit. 
The moderately well drained Gardena soils have a silt 
loam surface soil and subsoil. The well drained Lanona 
soils have a loam substratum. Gardena and Lanona 
soils occur as areas intermingled with areas of the 
Egeland soil. The moderately well drained Svea soils 
have a loam surface layer and subsoil. They are in 
swales. 

Permeability is moderately rapid in the Egeland soil, 
and runoff is slow. Available water capacity is 
moderate. Organic matter content also is moderate. 
Tilth is good. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, corn, and sunflowers; however, it 
is somewhat droughty. It is particularly well suited to rye 
and winter wheat, which make the best use of the early 
season moisture supply and help to control soil blowing 
in fall, winter, and spring. The main concerns in 
managing cultivated areas are overcoming droughtiness 
and controlling soil blowing. The hazard of soil blowing 
is severe, and the hazard of water erosion is slight. A 
system of conservation tillage that leaves crop residue 
on the surface, buffer strips, stripcropping, and field 
windbreaks help to control soil blowing. Conservation 
tillage also helps to provide food and nesting cover for 
resident and migratory wildlife. Leaving tall stubble on 
the surface helps to overcome the droughtiness by 
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trapping snow and thus increasing the moisture supply. 

The important range plants on this soil are 
needieandthread and prairie sandreed. Intermediate 
wheatgrass, pubescent wheatgrass, switchgrass, and 
alfalfa are suitable hay and pasture plants. Soil blowing 
is a problem, especially if the range or pasture is 
overgrazed. Maintaining an adequate cover of the 
important plants or of other suitable plants at a height 
that traps snow helps to store water in the soil and to 
control soil blowing. Denuding can occur along cattle 
trails and in areas where cattle congregate. A planned 
grazing system that controls the pattern of livestock 
traffic helps to prevent denuding. 

This soil is suited to many of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. The soil is somewhat droughty, 
and trees and shrubs commonly are affected by 
moisture stress. Irrigation helps to ensure the survival of 
seedlings. Little benefit is derived from fallowing in the 
season prior to planting because of the moderate 
available water capacity. Eliminating grasses and 
weeds before the trees and shrubs are planted and 
then controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 
Strips of an annual cover crop between the rows of 
trees and shrubs help to control soil blowing and protect 
the seedlings from abrasion. 

This soil is well suited to buildings and septic tank 
absorption fields. The sides of shallow excavations, 
such as those for basements, tend to cave in unless 
they are shored. 

The land capability classification is Ille. The 
productivity index for spring wheat is 61. The range site 
is Sandy. 


36—Fargo silty clay. This deep, level, poorly drained 
soil is on flats on lake plains. Individual areas range 
from 20 to 80 acres in size. 

Typically, the surface layer is black silty clay about 8 
inches thick. The subsoil is silty clay about 29 inches 
thick. It is very dark brown in the upper part and dark 
grayish brown in the lower part. It is mottled at a depth 
of 30 to 37 inches. The substratum to a depth of about 
60 inches is mottled. It is olive gray silty clay in the 
upper part and olive gray clay in the lower part. In 
places the surface layer is calcareous. 

Included with this soil in mapping are small areas of 
Dovray and Lismore soils. Also included are some 
areas of poorly drained soils that have a dense, alkali 
subsoil. They are intermingled with areas of the Fargo 
soil. Included soils make up about 10 percent of the 
unit. The very poorly drained Dovray soils are in 
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depressions. They are dark to a depth of more than 24 
inches. The moderately well drained Lismore soils are 
on swells. 

Permeability is slow in the Fargo soil, and runoff is 
very slow. A seasonal high water table is between the 
surface and a depth of 3 feet. Available water capacity 
and organic matter content are high.Tilth is poor. 

Most areas are used for cultivated crops. If drained, 
this soil is suited to smail grain, corn, and sunflowers. A 
system of constructed drains removes surface water 
from most areas and increases the suitability for crops. 
In undrained areas the wetness usually delays or 
prevents seeding and harvesting. The main concerns in 
managing cultivated areas are maintaining or improving 
tilth and workability and maintaining drainage channels. 
Tillage when the soil is neither too wet nor too dry heips 
to prevent surface compaction and improves tilth. 
Plowing in the fall leaves the soil in good condition for 
seedbed preparation in the spring; however, it increases 
the hazard of soil blowing. The hazard of soil blowing is 
moderate. A system of conservation tillage that leaves 
crop residue on the surface, field windbreaks, and 
buffer strips help to control soil blowing. 

The important range plants on this soil are western 
wheatgrass and green needlegrass. Creeping foxtait, 
reed canarygrass, switchgrass, and alsike clover are 
suitable hay and pasture plants. Compaction, trampling, 
and root shearing are problems, especially if the range 
or pasture is grazed when the soil is wet. Grazing 
should be deferred when the soil is wet. 

Drained areas of this soil are suited to all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Undrained 
areas, however, generally are unsuited to these uses. 
The wetness is a critical limitation affecting survival, 
growth, and vigor. The grasses and weeds growing on 
this soil are abundant and persistent. Eliminating this 
ground cover before the trees and shrubs are planted 
and then controlling the regrowth of this cover can 
improve the survival and growth rates of the seedlings. 

This soil is poorly suited to buildings and septic tank 
absorption fields. The shrink-swell potential is a 
limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement wails help to prevent the structural 
damage caused by shrinking and swelling. The 
drainage system also helps to prevent seepage into 
basements. The slow permeability and the seasonal 
high water table are limitations on sites for septic tank 
absorption fields. A mound system helps to overcome 
these limitations. 

The land capability classification is Ilw. The 
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productivity index for spring wheat ranges from 42 to 
88, depending on the degree of drainage. The range 
site is Clayey. 


40B8—Gardena-Zell silt loams, 3 to 6 percent 
slopes. These deep, gently sloping soils are on lake 
plains. The moderately well drained Gardena soil is in 
swales. The well drained Zell soil is on rises. Individual 
areas range from 20 to 40 acres in size. They are 50 to 
75 percent Gardena silt loam and 20 to 45 percent Zell 
silt loam. The two soils occur as areas so intricately 
mixed or so small that mapping them separately is not 
practical at the scale used. 

Typically, the Gardena soil has a silt loam surface 
soil about 24 inches thick. It is black in the upper part 
and very dark brown in the lower part. The subsoil is silt 
loam about 20 inches thick. It is very dark grayish 
brown in the upper part and dark grayish brown in the 
lower part. The substratum to a depth of about 60 
inches is light olive brown. It is silt loam in the upper 
part and stratified silt loam and very fine sandy loam in 
the fower part. In places the dark color of the surface 
soil extends to a depth of only 8 to 16 inches. 

Typically, the Zell soil has a very dark gray silt loam 
surface Jayer about 8 inches thick. The subsoil is light 
olive brown silt loam about 15 inches thick. The 
substratum to a depth of about 60 inches is light olive 
brown silt loam. 

Included with these soils in mapping are small areas 
of the highly calcareous Glyndon soils in swales. These 
included soils make up about 5 percent of the unit. 

Permeability is moderate in the Gardena and Zell 
soils. Runoff is medium. Available water capacity is 
high. A seasonal high water table is at a depth of 4 to 6 
feet in the Gardena soil. Organic matter content is high 
in the Gardena soil and moderate in the Zell soil. Tilth 
is good in both soils. 

Most areas are used for cultivated crops. These soils 
are suited to small grain, corn, soybeans, and 
sunflowers. The main concern in managing cultivated 
areas is controlling water erosion and soil blowing. The 
hazard of soil blowing is slight on the Gardena soil and 
moderate on the Zell soil. The hazard of water erosion 
is moderate on both soils. A system of conservation 
tillage that leaves crop residue on the surface, 
windbreaks, and buffer strips help to contro! soil blowing 
and water erosion. 

The important range plants on these soils are 
western wheatgrass, needleandthread, little bluestem, 
and green needlegrass. Smooth bromegrass, big 
bluestem, western wheatgrass, and alfalfa are suitable 
hay and pasture plants. No major hazards affect the 
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use of these soils for pasture or range. 

The Gardena soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. It has no critical limitations. 
The Zell soil is suited only to the most drought-tolerant 
species. Optimum growth, survival, and vigor are 
unlikely on this soil. Eliminating grasses and weeds 
before the trees and shrubs are planted and then 
controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 
Strips of an annual cover crop between the rows help to 
control soil blowing and protect the seedlings from 
abrasion. 

These soils are suited to buildings. The Zell soil is 
suited to septic tank absorption fields, but the Gardena 
soil is poorly suited. A surface and foundation drainage 
system helps to prevent seepage into basements in 
areas of the Gardena soil. The seasonal high water 
table is a limitation if the Gardena soil is used as a site 
for septic tank absorption fields. A mound system helps 
to overcome this limitation. The moderate permeability 
is a limitation if the Zell soi! is used as a site for septic 
tank absorption fields, but it can be overcome by 
enlarging the field. 

The land capability classification of the Gardena soil 
is lle, and that of the Zell soil is Ille. The productivity 
index of the unit for spring wheat is 74. The range site 
of the Gardena soil is Silty, and that of the Zell soil is 
Thin Upland. 


40C—Zell silt loam, 6 to 9 percent slopes. This 
deep, moderately sloping, well drained soil is on side 
slopes on truncated lake plains. Individual areas range 
from 5 to 40 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 8 inches thick. The subsoil is light olive brown, 
calcareous silt loam about 15 inches thick. The next 
layer is tight olive brown, calcareous very fine sandy 
loam about 11 inches thick. The substratum to a depth 
of about 60 inches is light olive brown, calcareous very 
fine sandy loam. 

Included with this soil in mapping are small areas of 
Egeland, Gardena, and Glyndon soils. Also included are 
areas of some other well drained soils that have a dark 
brown, noncalcareous subsoil. Included soils make up 
about 30 percent of the unit. The well drained Egeland 
soils have a fine sandy loam subsoil. They occur as 
areas intermingled with areas of the Zell soil. The 
moderately well drained Gardena soils are in swales. 
They are dark to a depth of 16 inches or more. The 
somewhat poorly drained Glyndon soils are in swales 
and drainageways. The soils that have a dark brown 
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subsoil occur as areas intermingled with areas of the 
Zell soil. 

Permeability is moderate in the Zell soil, and runoff is 
medium. Available water capacity is high. Organic 
matter content is moderate. Tilth is good. 

Most areas are used for cultivated crops. This soil is 
suited to small grain, corn, and sunflowers. The main 
concern in managing cultivated areas is controlling 
water erosion and soil blowing. The hazard of soil 
blowing is moderate, and the hazard of water erosion is 
severe. A system of conservation tillage that leaves 
crop residue on the surface, windbreaks, bufter strips, 
and grassed waterways in areas where runoff 
concentrates help to control soil blowing and water 
erosion. Conservation tillage also helps to provide food 
and cover for resident and migratory wildlife. 

The important range plants on this soil are little 
bluestem, western wheatgrass, and needleandthread. 
Smooth bromegrass, green needlegrass, western 
wheatgrass, and alfalfa are suitable hay and pasture 
plants. Soil blowing and water erosion are hazards, 
especially if the range is overgrazed. Maintaining an 
adequate cover of the important plants or of other 
suitable plants helps to control soil blowing and water 
erosion. Gullies can form along cattle trails. A planned 
grazing system that controls the pattern of livestock 
traffic helps to prevent gullying. 

This soil is suited to only the most drought-tolerant 
species of trees and shrubs grown as windbreaks and 
environmental plantings. Optimum growth, survival, and 
vigor are unlikely. Eliminating grasses and weeds 
before the trees and shrubs are planted and then 
controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 
Strips of an annual cover crop between the rows of 
trees and shrubs help to control soil blowing and protect 
the seedlings from abrasion. 

This soil is well suited to buildings and is suited to 
septic tank absorption fields. The moderate permeability 
is a limitation on sites for septic tank absorption fields, 
but it can be overcome by enlarging the field. 

The land capability classification is Ve. The 
productivity index for spring wheat is 41. The range site 
is Thin Upland. 


40E—Zell silt loam, 9 to 25 percent slopes. This 
deep, strongly sloping and moderately steep, well 
drained soil is on side slopes on truncated lake plains. 
Individual areas range from 5 to 40 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 8 inches thick. The subsoil is light olive brown, 
calcareous silt loam about 15 inches thick. The next 
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layer is light olive brown, calcareous very fine sandy 
loam about 11 inches thick. The substratum to a depth 
of about 60 inches is light olive brown, calcareous very 
fine sandy loam. In places the soil contains less silt and 
more sand and clay. 

Included with this soil in mapping are small areas of 
Gardena soils. Also included are areas of some other 
well drained soils. Included soils make up about 15 
percent of the unit. The moderately well drained 
Gardena soils are in swales. They are dark to a depth 
of 16 inches or more. The other well drained soils have 
a dark brown, noncalcareous subsoil. They occur as 
areas intermingled with areas of the Zell soil. 

Permeability is moderate in the Zell soil, and runoff is 
medium. Available water capacity is high. Organic 
matter content is moderate. 

Most areas are used for pasture, but some are used 
for cultivated crops. This soil is best suited to pasture, 
range, and hay. It generally is unsuited to cultivated 
crops because of the hazard of erosion and the slope. 
The hazard of soil blowing is moderate, and the hazard 
of water erosion is very severe. 

The important range plants on this soil are 
needieancthread, little bluestem, and western 
wheatgrass. Smooth bromegrass, green needlegrass, 
western wheatgrass, and alfalfa are suitable hay and 
pasture plants. Soil blowing and water erosion are 
hazards, especially if the range or pasture is 
overgrazed. Maintaining an adequate cover of the 
important plants or of other suitable plants helps to 
control soil blowing and water erosion. Gullies can form 
along cattle trails. A planned grazing system that 
controls the pattern of livestock traffic helps to prevent 
gullying. 

This soil generally is unsuited to the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. Trees and shrubs can be 
grown for esthetic purposes or to enhance wildlife 
habitat if special management, such as hand or scalp 
planting, is applied. 

This soil is suited to buildings and septic tank 
absorption fields. The slope is a limitation on sites for 
buildings and absorption fields. The buildings and 
absorption fields can be designed so that they conform 
to the natural slope of the land. The moderate 
permeability is a limitation on sites for septic tank 
absorption fields, but it can be overcome by enlarging 
the field. 

The land capability classification is Vile. The 
productivity index for spring wheat is 0. The range site 
is Thin Upland. 
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43—Gardena silt loam. This deep, level, moderately 
well drained soil is on flats on lake plains. Individual 
areas range from 20 to 200 acres in size. 

Typically, the surface soil is silt loam about 24 inches 
thick. It is black in the upper part and very dark brown 
in the lower part. The subsoil is silt loam about 20 
inches thick. It is very dark grayish brown in the upper 
part and dark grayish brown in the lower part. The 
substratum to a depth of about 60 inches is light olive 
brown. It is silt loam in the upper part and stratified silt 
loam and very fine sandy loam in the lower part. In 
places the substratum is loam or clay loam. 

Included with this soil in mapping are small areas of 
Egeland, Glyndon, and Overly soils. These soils make 
up about 10 percent of the unit. The well drained 
Egeland soils are on rises. They have a fine sandy 
loam subsoil. The somewhat poorly drained Glyndon 
soils are in swales. They are highly calcareous. The 
moderately well drained Overly soils have a silty clay 
loam surface layer and subsoil. They occur as areas 
intermingled with areas of the Gardena soil. 

Permeability is moderate in the Gardena soil, and 
runoff is slow. A seasonal high water table is at a depth 
of 4 to 6 feet. Available water capacity is very high, and 
organic matter content is high. Tilth is good. 

Most areas are used for cultivated crops. This soil is 
well suited to small grain, corn, sunflowers, and 
soybeans. The main concerns in managing cultivated 
areas are controlling soi! blowing and maintaining tilth 
and fertility. The hazard of soil blowing is slight; 
however, soil blowing does occur during some storms. 
The hazard of water erosion is slight. A system of 
conservation tillage that leaves crop residue on the 
surface helps to control soil blowing. Incorporating 
organic material into the surface layer helps to maintain 
tilth and fertility. 

The important range plants on this soil are western 
wheatgrass and needleandthread. Intermediate 
wheatgrass, smooth bromegrass, and alfalfa are 
suitable hay and pasture plants. No major hazards 
affect the use of this soil for range or pasture. 

This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. It has no critical limitations. 
Eliminating grasses and weeds before the trees and 
shrubs are planted and then controlling the regrowth of 
this ground cover can improve the survival and growth 
rates of the seedlings. 

This soil is suited to buildings, but it is poorly suited 
to septic tank absorption fields. A surface and 
foundation drainage system helps to prevent seepage 
into basements. The seasonal high water table is a 
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limitation on sites for septic tank absorption fields. A 
mound system helps to overcome this limitation. 

The land capability classification is Ile. The 
productivity index for spring wheat is 99. The range site 
is Silty. 


46—Gardena-Glyndon silt loams, 0 to 3 percent 
slopes. These deep, level and nearly level soils are on 
lake plains. The moderately well drained Gardena soil is 
on rises. The somewhat poorly drained, highly 
calcareous Glyndon soil is in swales. Individual areas 
range from 20 to 200 acres in size. They are 45 to 60 
percent Gardena silt loam and 30 to 45 percent 
Glyndon silt loam. The two soils occur as areas so 
intricately mixed or so small that mapping them 
separately is not practical at the scale used. 

Typically, the Gardena soil has a silt loam surface 
soil about 24 inches thick. It is black in the upper part 
and very dark brown in the lower part. The subsoil is silt 
loam about 20 inches thick. It is very dark grayish 
brown in the upper part and dark grayish brown in the 
lower part. The substratum to a depth of about 60 
inches is light olive brown. It is silt loam in the upper 
part and stratified silt loam and very fine sandy loam in 
the lower part. 

Typically, the Glyndon soil has a black silt loam 
surface soil about 11 inches thick. The subsoil is silt 
loam about 17 inches thick. It is dark grayish brown in 
the upper part and grayish brown in the lower part. The 
upper part of the substratum is light yellowish brown, 
mottled silt loam. The lower part to a depth of about 60 
inches is light olive brown very fine sandy loam. In 
some places the surface soil is loam. In other places 
the subsoil and substratum are loam or fine sandy 
loam. 

Included with these soils in mapping are small areas 
of Colvin and Overly soils. Also included are areas of 
some poorly drained soils in depressions. Included soils 
make up about 15 percent of the unit. The poorly 
drained Colvin soils are in swales. They have a silty 
clay loam surface layer and subsoil. The well drained 
Overly soils have a silty clay loam subsoil. They occur 
as areas intermingled with areas of the Gardena soil. 
The poorly drained soils are mottled within a depth of 
24 inches. 

Permeability is moderate in the Gardena and 
Glyndon soils. Runoff is slow. Available water capacity 
is very high in the Gardena soil and high in the Glyndon 
soil. A seasonal high water table is at a depth of 4 to 6 
feet in the Gardena soil and at a depth of 2.5 to 6.0 feet 
in the Glyndon soil. Organic matter content is high in 
both soils. Tilth is good. 
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Most areas are used for cultivated crops. These soils 
are well suited to small grain, corn, soybeans, and 
sunflowers. The main concern in managing cultivated 
areas is controlling soil blowing. The hazard of soil 
blowing is moderate, and the hazard of water erosion is 
slight. A system of conservation tillage that leaves crop 
residue on the surface, windbreaks, and buffer strips 
help to control soil blowing. Conservation tillage also 
helps to provide food and cover for resident and 
migratory wildlife. 

The important range plants on these soils are 
western wheatgrass, needleandthread, little bluestem, 
and big bluestem. Big bluestem, switchgrass, smooth 
bromegrass, and alfalfa are suitable hay and pasture 
plants. Soil blowing is a hazard, especially if the range 
or pasture is overgrazed. Maintaining an adequate 
cover of the important plants or of other suitable plants 
helps to control soil blowing. 

These soils are suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. They have no critical 
limitations. Eliminating grasses and weeds before the 
trees and shrubs are planted and then controlling the 
regrowth of this ground cover can improve the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows help to contro! soil blowing 
and protect the seedlings from abrasion. 

These soils are suited to buildings but are poorly 
suited to-septic tank absorption fields. A surface and 
foundation drainage system helps to prevent seepage 
into basements. The seasonal high water table is a 
limitation on sites for septic tank absorption fields. A 
mound system helps to overcome this limitation. If 
shallow excavations, such as those for basements, are 
dug in areas of the Glyndon soil, the sides tend to cave 
in unless they are shored. 

The land capability classification of both soils is lle. 
The productivity index of the unit for spring wheat is 96. 
The range site of the Gardena soil is Silty, and that of 
the Glyndon soil is Limy Subirrigated. 


48—Glyndon silt loam. This deep, level, somewhat 
poorly drained, highly calcareous soil is on flats on lake 
plains. Individual areas range from 20 to 200 acres in 
size. 

Typically, the surface layer is black silt loam about 8 
inches thick. The next layer is very dark brown silt loam 
about 3 inches thick. The subsoil is silt loam about 17 
inches thick. It is dark grayish brown in the upper part 
and grayish brown in the lower part. The upper part of 
the substratum is light yellowish brown silt loam. The 
next part is light olive brown, mottled silt loam. The 
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lower part to a depth of about 60 inches is light olive 
brown, mottled very fine sandy loam. In some places 
the surface layer is loam. In other places the subsoil 
and substratum are loam. 

Included with this soil in mapping are small areas of 
Colvin and Gardena soils. Also included are areas of 
some poorly drained soils in depressions. Included soils 
make up about 25 percent of the unit. The poorly 
drained Colvin soils are in swales. They have a silty 
clay loam subsoil. The moderately well drained Gardena 
soils are on rises. They are dark to a depth of 16 inches 
or more. The poorly drained soils are mottled within a 
depth of 24 inches. 

Permeability is moderate in the Glyndon soil, and 
runoff is slow. A seasonal high water table is at a depth 
of 2.5 to 6.0 feet. Available water capacity and organic 
matter content are high. Tilth is good. 

Most areas are used for cultivated crops. Thisisoil is 
well suited to small grain, corn, soybeans, and 
sunflowers. The main concern in managing cultivated 
areas is controlling soil blowing. The hazard of soil 
blowing is moderate, and the hazard of water erosion is 
slight. A system of conservation tillage that leaves crop 
residue on the surface, windbreaks, and buffer strips 
help to control soil blowing. Conservation tillage also 
helps to provide food and cover for resident and 
migratory wildlife. 

The important range plants on this soil are little 
bluestem and big bluestem. Tall wheatgrass, smooth 
bromegrass, big bluestem, and alfalfa are suitable hay 
and pasture plants. Soil blowing is a hazard, especially 
if the range or pasture is overgrazed. Maintaining an 
adequate cover of the important plants or of other 
suitable plants helps to control soil blowing. . 

This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. It has no critical limitations. 
Eliminating grasses and weeds before the trees and 
shrubs are planted and then controlling the regrowth of 
this ground cover can improve the survival and growth 
rates of the seedlings. Strips of an annual cover crop 
between the rows of trees and shrubs help to control 
soil blowing and protect the seedlings from abrasion. 

This soil is suited to buildings, but it is poorly suited 
to septic tank absorption fields. A surface and 
foundation drainage system helps to prevent seepage 
into basements. The seasonal high water table is a 
limitation on sites for septic tank absorption fields. A 
mound system helps to overcome this limitation. The 
sides of shallow excavations, such as those for 
basements, tend to cave in unless they are shored. 

The land capability classification is lle. The 
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productivity index for spring wheat is 95. The range site 
is Limy Subirrigated. 


49—Glyndon silt loam, saline, 0 to 3 percent 
slopes. This deep, level and nearly level, somewhat 
poorly drained, highly calcareous, moderately saline soil 
is on flats on lake plains. Individual areas range from 
about 10 to 200 acres in size. 

Typically, the surface layer is black silt loam about 9 
inches thick. It contains salt crystals. The subsoil is silt 
loam about 29 inches thick. It is grayish brown in the 
upper part and light olive brown and mottled in the 
lower part. The substratum extends to a depth of about 
60 inches. It is dark brown, mottled silt loam in the 
upper part and light olive brown, stratified silt loam and 
very fine sandy loam in the lower part. !n some places 
the surface layer is loam. In other places it does not 
contain salt crystals. 

Included with this soil in mapping are small areas of 
Colvin and Gardena soils. Also included are areas of 
some poorly drained soils in depressions. Included soils 
make up about 25 percent of the unit. The poorly 
drained Colvin soils are in swales. They have a silty 
clay loam surface layer and subsoil. The moderately 
well drained Gardena soils have a silty clay loam 
surface layer and subsoil. They occur as areas 
intermingled with areas of the Glyndon soil. The poorly 
drained soils have mottles within a depth of 24 inches. 

Permeability is moderate in the Glyndon soil, and 
runoff is slow. A seasonal high water table is at a depth 
of 2.5 to 6.0 feet. Available water capacity is moderate. 
Organic matter content is high. Tilth is fajr. Salts reduce 
the amount of water available to plants. 

Most areas are used for cultivated crops. This soil is 
poorly suited to small grain, corn, and sunflowers 
because of the salinity. It is best suited to salt-tolerant 
crops, hay, pasture, and range. Continuous cropping 
helps to control salt accumulation in the surface layer 
by reducing the evaporation rate at the surface. 
Wetness delays tillage and seeding in the spring of 
some years but does not prevent planting of the 
commonly grown crops. The hazard of soil blowing is 
moderate, and the hazard of water erosion is slight. A 
system of conservation tillage that leaves crop residue 
on the surface, annual buffer strips, field windbreaks, 
and stripcropping help to control soil blowing. 
Conservation tillage also helps to provide food and 
cover for resident and migratory wildlife. 

The important range plants on this soil are western 
wheatgrass, inland saltgrass, and Nuttall alkaligrass. 
Tall wheatgrass, alkali sacaton, and sweetclover are 
suitable hay and pasture plants. The high salt content, 
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soil blowing, and the limited amount of available water 
in the soil are problems, especially if the range or 
pasture is overgrazed. Maintaining an adequate cover 
of the important plants or of other suitable salt-tolerant 
plants helps to control soil blowing. Stock water ponds 
constructed in areas of this soil frequently contain salty 
water. 

This soil is suited to only a few of the most salt- 
tolerant, climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Individual 
trees and shrubs vary in height, density, and vigor. 
They are affected by the reduced amount of available 
water resulting from the saits in the soil. Reducing the 
evaporation rate at the surface improves seedling 
survival. When the bare soil surface dries, salt-laden 
water tends to move to the surface. Strips of an annual 
cover crop between the rows of trees and shrubs help 
to contro! soil blowing and protect seedlings from 
abrasion. 

This soil is suited to buildings, but it is poorly suited 
to septic tank absorption fields. A surface and 
foundation drainage system helps to prevent seepage 
into basements. The seasonal high water table is a 
limitation on sites for septic tank absorption fields. A 
mound system helps to overcome this limitation. The 
sides of shallow excavations, such as those for 
basements, tend to cave in unless they are shored. 

The land capability classification is Ills. The 
productivity index for spring wheat is 59. The range site 
is Saline Lowland. 


50—Hamerly-Tonka complex, 0 to 3 percent 
slopes. These deep soils are on till plains. The 
somewhat poorly drained, level and nearly level, highly 
calcareous Hamerly soil is on flats and between and 
surrounding depressions. The poorly drained, level 
Tonka soil is in the depressions. It is subject to 
ponding. Individual areas range from 5 to 200 acres in 
size. They are 50 to 60 percent Hamerly loam and 25 to 
35 percent Tonka silt loam. The two soils occur as 
areas so intricately mixed or so small that mapping 
them separately is not practical at the scale used. 

Typically, the Hamerly soil has a black loam surface 
layer about 7 inches thick. The subsoil is loam about 30 
inches thick. It is grayish brown in the upper part and 
light olive brown and mottled in the lower part. The 
substratum to a depth of about 60 inches is light olive 
brown, mottled loam. In some places the substratum is 
dark gray. In other places the substratum is silt loam. In 
some areas lime is below a depth of 16 inches. 

Typically, the Tonka soil has a black silt loam surface 
soil about 13 inches thick. The subsurface layer is dark 
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grayish brown, mottled silt loam about 5 inches thick. 

The subsoil is about 21 inches thick. It is dark grayish 
brown clay loam in the upper part; olive gray, mottled 

clay in the next part; and dark grayish brown, mottled 

clay loam in the lower part. The substratum to a depth 
of about 60 inches is olive gray, mottled silt loam. 

Included with these soils in mapping are small areas 
of Barnes, Svea, Vallers, and Wyard soils. Also 
included are some small areas of saline soils on rises. 
Included soils make up about 15 percent of the unit. 
The well drained Barnes soils and the moderately well 
drained Svea soils are on rises. They are not highly 
calcareous. The poorly drained Vallers soils are on flats 
and rims of depressions. They have a dark gray 
substratum. The somewhat poorly drained Wyard soils 
are in swales and depressions. They are mottled within 
a depth of 24 inches. 

Permeability is moderately slow in the Hamerly soil 
and slow in the Tonka soil. Runoff is slow on the 
Hamerly soil and ponded on the Tonka soil. Available 
water capacity is high in both soils. A seasonal high 
water table is at a depth of 2 to 4 feet in the Hamerly 
soil and 6 inches above the surface to 1 foot below in 
the Tonka soil. Organic matter content is high in both 
soils. Tilth is good. 

Most areas are used for cultivated crops, but some 
are used for hay, range, or wetland wildlife habitat. The 
Hamerly soil and drained areas of the Tonka soil are 
suited to small grain and sunflowers. Locating suitable 
drainage outlets generally is difficult. As a result, few 
areas of the Tonka soil are drained. In undrained areas 
of the Tonka soil, the ponding frequently delays tillage, 
seeding, or harvesting and crops are harvested in only 
about 5 to 7 years out of 10. The hazard of soil blowing 
is moderate on the Hamerly soil and slight.on the Tonka 
soil. The hazard of water erosion is slight on both soils. 
A system of conservation tillage that leaves crop 
residue on the surface, stripcropping, buffer strips, and 
field windbreaks help to control soil erosion. 
Conservation tillage also helps to provide food and 
nesting cover for resident and migratory wildlife. The 
Tonka soil and the ponded water provide breeding 
areas and habitat for wetland wildlife. The main 
concerns in managing wetland wildlife habitat are 
maintaining the natural water level and preventing 
siltation. 

The important range plants on these soils are big 
bluestem, little bluestem, wooly sedge, and prairie 
cordgrass. Creeping foxtail, reed canarygrass, big 
bluestem, and switchgrass are suitable hay and pasture 
plants. Soil blowing is a hazard on the Hamerly soil, 
especially if the range or pasture is overgrazed. 
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Maintaining an adequate cover of the important plants 
or of other suitable plants helps to control soil blowing. 
Compaction, trampling, and root shearing are hazards, 
especially in areas of the Tonka soil if the range or 
pasture is grazed when the soil is wet. Grazing should 
be deferred when the Tonka soil is wet. 

The Hamerly soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. It has no critical limitations. 
Drained areas of the Tonka soil are suited to all of the 
adapted species. Undrained areas generally are 
unsuited to these uses. The wetness is a critical 
limitation affecting survival, growth, and vigor. The 
grasses and weeds growing on this soil are abundant 
and persistent. Eliminating this ground cover before the 
trees and shrubs are planted and then controlling the 
regrowth of this cover can improve the survival and 
growth rates of the seedlings. Strips of an annual cover 
crop between the rows of trees and shrubs help to 
control soil blowing and protect the seedlings from 
abrasion. 

The Hamerly soil is poorly suited to septic tank 
absorption fields and buildings. The seasonal high 
water table is a limitation on sites for septic tank 
absorption fields. A mound system helps to overcome 
this limitation. The moderate shrink-swell potential is a 
limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The 
drainage system also helps to prevent seepage into 
basements. The Tonka soil generally is unsuited to 
these uses because of the ponding. The Hamerly soil in 
this unit and other nearby soils generally are better 
suited to these uses. 

The land capability classification of the Hamerly soil 
is tfe, and that of the Tonka soil is Ilw. The productivity 
index of the unit for spring wheat is 84. The range site 
of the Hamerly soil is Limy Subirrigated, and that of the 
Tonka soil is Wet Meadow. 


54—Lamoure silt loam, channeled. This deep, level, 
poorly drained soil is on flats on flood plains (fig. 7). It is 
subject to flooding. Most areas are dissected by 
channels or steep escarpments. Individual areas range 
from 5 to 300 acres in size. 

Typically, the surface soil is about 40 inches thick. It 
is black silt loam in the upper part and very dark gray 
silty clay loam in the lower part. The substratum to a 
depth of about 60 inches is dark grayish brown, mottled 
silty clay loam. In some places the surface layer is loam 
or silty clay loam. In other places the surface soil and 
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Figure 7.—An area of Lamoure silt loam, channeled. 


substratum are silty clay. In some areas the soil 
contains salt crystals. 

Included with this soil in mapping are small areas of 
Colvin and Marysland soils. Also included are areas of 
some very poorly drained soils in oxbows and some 
small areas of saline soils. Included soils make up 
about 20 percent of the unit. The poorly drained Colvin 
and Marysland soils have accumulated lime in the 
subsoil. They occur as areas intermingled with areas of 
the Lamoure soil. 

Permeability is moderate in the Lamoure soil, and 
runoff is slow. A seasonal high water table is between 
the surface and a depth of 2 feet. Available water 
capacity and organic matter content are high. 

Most areas are used for pasture, range, or hay. This 
soil generally is unsuited to cultivated crops and to 
trees and shrubs because of wetness and the small 


size of the arable areas. It is best suited to range and 
pasture. The wetness interferes with haying in some 
years. 

The important range plants on this soil are big 
bluestem and porcupinegrass. Intermediate wheatgrass, 
smooth bromegrass, big bluestem, and alfalfa are 
suitable hay and pasture plants. No major problems 
affect the use of this soi! for range or pasture. 

This soil generally is unsuited to buildings and septic 
tank absorption fields because of the flooding and the 
wetness. Better sites generally are nearby. 

The land capability classification is Viw. The 
productivity index for spring wheat is 0. The range site 
is Subirrigated. 


56—LaDelle silty clay loam. This deep, level, 
moderately well drained soil is on flats on flood plains. It 
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is subject to flooding. Individual areas range from about 
10 to 250 acres in size. 

Typically, the surface soil is silty clay loam about 11 
inches thick. It is black in the upper part and very dark 
gray in the lower part. The subsoil is very dark gray silty 
clay loam about 6 inches thick. The next layer is very 
dark gray silty clay loam about 13 inches thick. The 
substratum to a depth of about 60 inches is very dark 
grayish brown, stratified silty clay loam and silt loam. 

Included with this soil in mapping are small areas of 
Lamoure and Sinai soils. Also included are areas of 
some soils that have more sand throughout than the 
LaDelle soil. They are intermingled with areas of the 
LaDelle soil. Included soils make up about 25 percent of 
the unit. The poorly drained Lamoure soiis are in 
swales. The well drained Sinai soils are on rises. They 
have a silty clay substratum. 

Permeability is moderate in the LaDelle soil, and 
runoff is slow. A seasonal high water table is at a depth 
of 4 to 6 feet. Available water capacity is very high, and 
organic matter content is high. Tilth is fair. 

Most areas are used as grazeable woodland. Some 
areas are used for cultivated crops. This soil is suited to 
small grain, corn, sunflowers, and soybeans. The main 
concern in managing cultivated areas is maintaining or 
improving tilth and fertility. The hazards of soil blowing 
and water erosion are slight. Tillage when the soil is 
neither too wet nor too dry helps to prevent surface 
compaction and improves tilth. Returning crop residue 
to the soil also helps to improve tilth and fertility. 

The important range plants on this soil are big 
bluestem, green needlegrass, and western wheatgrass. 
Big bluestem, smooth bromegrass, intermediate 
wheatgrass, and alfalfa are suitable hay and pasture 
plants. Scouring during flooding is a hazard, especially 
if the range or pasture is overgrazed. Maintaining an 
adequate cover of the important plants or of other 
suitable plants helps to control scouring. 

This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. It has no critical limitations. 
Eliminating grasses and weeds before the trees and 
shrubs are planted and then controlling the regrowth of 
this ground cover can improve the survival and growth 
rates of the seedlings. 

This soil generally is unsuited to buildings and septic 
tank absorption fields because of the flooding. Better 
sites generally are nearby. 

The land capability classification is llc. The 
productivity index for spring wheat is 96. The range site 
is Overflow. 
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62—Overly-Bearden silty clay loams. These deep, 
level soils are on lake plains. The moderately well 
drained Overly soil is on rises. The somewhat poorly 
drained, highly calcareous Bearden soil is in swales. 
Individual areas range from 30 to 600 acres in size. 
They are 65 to 80 percent Overly silty clay loam and 15 
to 30 percent Bearden silty clay loam. The two soils 
occur as areas so intricately mixed or so small that 
mapping them separately is not practical at the scale 
used. 

Typically, the Overly soil has a black silty clay loam 
surface layer about 8 inches thick. The subsoil is silty 
clay loam about 29 inches thick. In sequence 
downward, it is black, dark grayish brown, grayish 
brown and mottled, and light olive brown and mottled. 
The upper part of the substratum is light olive brown, 
mottled silty clay loam. The lower part to a depth of 
about 60 inches is light brownish gray, mottled very fine 
sandy loam. In places the dark color of the surface 
layer extends to a depth of only 9 to 16 inches. 

Typically, the Bearden soil has a black silty clay loam 
surface layer about 9 inches thick. The subsoil is silty 
clay loam about 23 inches thick. It is grayish brown in 
the upper part and light olive brown in the lower part. 
The substratum to a depth of about 60 inches is light 
olive brown and mottled. It is silty clay loam in the 
upper part and silt loam in the lower part. In some 
places the surface layer is silt loam or loam. In other 
places the subsoil and substratum are loam. 

Included with these soils in mapping are small areas 
of Fordville and Gardena soils. These included soils 
make up about 10 percent of the unit. The well drained 
Fordville soils are on rises. They have a very gravelly 
sand substratum. The moderately well drained Gardena 
soils have a silt loam surface layer and subsoil. They 
occur as areas intermingled with.areas of the Overly 
soil. 

Permeability is moderately slow in the Overly and 
Bearden soils. Runoff is slow. Available water capacity 
is high. A seasonal high water table is at a depth of 4 to 
6 feet in the Overly soil and at a depth of 2 to 4 feet in 
the Bearden soil. Organic matter content is high in both 
soils. Tilth is fair. 

Most areas are used for cultivated crops. These soils 
are well suited to small grain, corn, soybeans, and 
sunflowers. The main concerns in managing cultivated 
areas are controlling soil blowing and maintaining or 
improving tilth. The hazard of soil blowing is slight on 
the Overly soil and moderate on the Bearden soil. The 
hazard of water erosion is slight on both soils. A system 
of conservation tillage that leaves crop residue on the 
surface, windbreaks, and buffer strips help to control 
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soil blowing. Conservation tillage also helps to provide 
food and cover for resident and migratory wildlife. 
Incorporating organic material into the surface layer 
improves or helps to maintain tilth. 

The important range plants on these soils are 
western wheatgrass, needlegrass, little bluestem, and 
big bluestem. Big bluestem, switchgrass, smooth 
bromegrass, and alfalfa are suitable hay and pasture 
plants. Soil blowing is a hazard, especially if the range 
or pasture is overgrazed. Maintaining an adequate 
cover of the important plants or of other suitable plants 
helps to contro! soil blowing. 

These soils are suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. They have no critical 
limitations. Eliminating grasses and weeds before the 
trees and shrubs are planted and then controlling the 
regrowth of this ground cover can improve the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows of trees and shrubs help 
to control soil blowing and protect the seedlings from 
abrasion. 

These soils are poorly suited to buildings and septic 
tank absorption fields. The shrink-swell potential is a 
limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The 
drainage system also helps to prevent seepage into 
basements. The moderately slow permeability and the 
seasonal high water table are limitations on sites for 
septic tank absorption fields. A mound system helps to 
overcome these limitations. 

The land capability classification of the Overly soil is 
llc, and that of the Bearden soil is Ile. The productivity 
index of the unit for spring wheat is 98. The range site 
of the Overly soil is Silty, and that of the Bearden soil is 
Limy Subirrigated. 


63—Renshaw loam, 0 to 2 percent slopes. This 
deep, level and nearly level, somewhat excessively 
drained soil is on flats on outwash plains and terraces. 
Individual areas range from about 10 to 70 acres in 
size. 

Typically, the surface layer is black loam about 8 
inches thick. The subsoil is very dark grayish brown 
loam about 8 inches thick. The substratum to a depth of 
about 60 inches is gravelly coarse sand. It is dark 
brown in the upper part and grayish brown in the lower 
part. In the Stoney Slough drainage area, as much as 
25 percent of the gravel in the substratum is shale 
fragments. 
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Included with this soil in mapping are small areas of 
Divide, Fordville, and Sioux soils. Also included are a 
few small areas of soils that are stony. Included soils 
make up about 25 percent of the unit. The somewhat 
poorly drained Divide soils are in swales. They have 
accumulated lime in the subsoil. The well drained 
Fordville soils have sand at a depth of about 33 inches. 
They occur as areas intermingled with areas of the 
Renshaw soil. The excessively drained Sioux soils are 
on knoils and ridges. They have very gravelly coarse 
sand at a depth of about 8 inches. 

Permeability is moderate in the upper part of the 
Renshaw soil and rapid in the lower part. Runoff is 
slow. Available water capacity is low. Organic matter 
content is moderate. Tilth is good. 

Most areas are used for cultivated crops. This soil is 
suited to small grain and sunflowers. It is particularly 
well suited to rye and winter wheat, which make the 
best use of the early season moisture supply and help 
to control soil blowing in fall, winter, and spring. The 
main concerns in managing cultivated areas are 
overcoming droughtiness and controlling soil blowing. 
The hazards of soil blowing and water erosion are 
slight; however, soil blowing can occur during some 
windstorms. A system of conservation tillage that leaves 


crop residue on the surface, annual buffer strips, field 


windbreaks, and stripcropping help to control soil 
blowing. Conservation tillage also helps to provide food 
and cover for resident and migratory wildlife. Leaving 
tall stubble on the surface helps to overcome the 
droughtiness. The stubble traps snow and thus 
increases the moisture supply. Because of the low 
available water capacity, fallowing is of limited value. It 
increases the hazard of soil blowing. 

The important range plants on this soil are 
needleandthread and western wheatgrass. Intermediate 
wheatgrass, pubescent wheatgrass, smooth 
bromegrass, and alfalfa are suitable hay and pasture 
plants. Soil blowing and droughtiness are problems, 
especially if the range or pasture is overgrazed. 
Reestablishing vegetation is difficult in denuded areas. 
Maintaining an adequate cover of the important plants 
or of other suitable plants at a height that traps snow 
helps to store water in the soil and thus helps to control 
soil blowing. Because of soil blowing, denuding can 
occur along cattle trails. A planned grazing system that 
controls the pattern of livestock traffic helps to prevent 
denuding. 

This soil is suited to some of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. It is droughty, and the trees 
and shrubs commonly are affected by moisture stress. 
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Irrigation helps to ensure the survival of seedlings. Little 
benefit is derived from fallowing in the season prior to 
planting because of the low available water capacity. 
Eliminating grasses and weeds before the trees and 
shrubs are planted and then controlling the regrowth of 
this ground cover can improve the survival and growth 
rates of the seedlings. Strips of an annual cover crop 
between the rows of trees and shrubs help to control 
soil blowing and protect the seedlings from abrasion. 

This soil is well suited to buildings, but it is poorly 
suited to septic tank absorption fields. Because of the 
rapid permeability, the soil readily absorbs but does not 
adequately filter the effluent from septic tanks. The poor 
filtering capacity may result in the pollution of ground 
water. A mound system helps to prevent this pollution. 
The sides of shallow excavations, such as those for 
basements, tend to cave in unless they are shored. 

The land capability classification is Ills. The 
productivity index for spring wheat is 48. The range site 
is Shallow to Gravel. 


64—Pits, gravel. This unit is in areas from which the 
soil has been removed and the underlying sand and 
gravel mined. The areas generally support little or no 


vegetation. They range from about 3 to 35 acres in size. 


Many of the pits are abandoned. This unit generally 
is unsuited to agricultural uses unless the areas are 
leveled and topdressed with suitable topsoil or 
otherwise reclaimed. In unreclaimed areas, planting 
climatically adapted trees and shrubs can enhance 
wildlife habitat or increase the esthetic value. The 
suitability for individual species of trees and shrubs 
varies from pit to pit. 

This unit generally is unsuitable as a site for septic 
tank absorption fields and buildings unless it is leveled 
and reclaimed. A seasonal high water table is exposed 
in some areas. Onsite investigation is needed to 
determine the suitability for any given use. 

The capability classification is Vills. The productivity 
index for spring wheat is 0. A range site is not 
assigned. 


65—Svea-Barnes loams, 0 to 2 percent slopes. 
These deep, level and nearly level soils are on till 
plains. The moderately well drained Svea soil is in 
swales. The well drained Barnes soil is on rises. 
Individual areas range from 5 to 1,200 acres in size. 
They are 60 to 70 percent Svea loam and 25 to 35 
percent Barnes loam. The two soils occur as areas so 
intricately mixed or so small that mapping them 
separately is not practical at the scale used. 

Typically, the Svea soil has a black loam surface soil 
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about 12 inches thick. The subsoil is loam about 31 
inches thick. In sequence downward, it is very dark 
brown, very dark grayish brown, grayish brown, and 
light brownish gray and mottled. The substratum to a 
depth of about 60 inches is light olive brown, mottled 
loam. In some places the soil is mottled within a depth 
of 24 inches. In other places the surface soil and 
subsoil contain more silt. 

Typically, the Barnes soil has a black loam surface 
layer about 7 inches thick. The subsoil is loam about 22 
inches thick. In sequence downward, it is very dark 
grayish brown, dark brown, dark grayish brown, and 
grayish brown. The substratum to a depth of about 60 
inches is light olive brown, mottled loam. 

Included with these soils in mapping are small areas 
of Hamerly, Lismore, and Swenoda soils. Also included 
are a few small areas of soils that are stony. Included 
soils make up about 5 percent of the unit. The 
somewhat poorly drained Hamerly soils are on flats. 
They are highly calcareous. The moderately well 
drained Lismore soils have a silty clay loam surface 
soil. The moderately well drained Swenoda soils have a 
fine sandy loam surface layer. Lismore and Swenoda 
soils occur as areas intermingled with areas of the Svea 
soil. 

Permeability is moderately slow in the Svea and 
Barnes soils. Runoff is slow. Available water capacity is 
high. A seasonal high water table is at a depth of 4 to 6 
feet in the Svea soil. Organic matter content is high in 
both soils. Tilth is good. 

Most areas are used for cultivated crops. These soils 
are well suited to small grain, corn, and sunflowers. The 
main concern in managing cultivated areas is 
maintaining tilth and fertility. The hazards of water 
erosion and soil blowing are slight. A system of 
conservation tillage that leaves crop residue on the 
surface helps to control erosion. Conservation tillage 
also helps to provide food and cover for resident and 
migratory wildlife. Incorporating organic material into the 
surface layer improves or helps to maintain tilth and 
fertility. 

The important range plants on these soils are big 
bluestem, porcupinegrass, and green needlegrass. 
Intermediate wheatgrass, smooth bromegrass, Russian 
wildrye, and alfaifa are suitable hay and pasture plants. 
No major hazards affect the use of these soils for range 
or pasture. 

The Svea soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. It has no critical limitations. 
The Barnes soil is suited to nearly alt of the climatically 
adapted species. Eliminating grasses and weeds before 
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the trees and shrubs are planted and then controlling 
the regrowth of this ground cover can improve the 
survival and growth rates of the seedlings. 

These soils are suited to buildings and septic tank 
absorption fields. The shrink-swell potential is a 
limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The 
drainage system also helps to prevent seepage into 
basements in areas of the Svea soil. The moderately 
slow permeability is a limitation on sites for septic tank 
absorption fields, but it can be overcome by enlarging 
the field. The seasonal high water table is a limitation if 
the Svea soil is used as a site for septic tank absorption 
fields. A mound system helps to overcome this 
limitation. 

The land capability classification of both soils is IIc. 
The productivity index of the unit for spring wheat is 95. 
The range site of the Svea soil is Overflow, and that of 
the Barnes soil is Silty. 


66—Hamerly-Wyard loams, 0 to 3 percent slopes. 
These deep, somewhat poorly drained soils are on till 
plains. The nearly level, highly calcareous Hamerly soil 
is on flats between and surrounding depressions. The 
nearly level Wyard soil is in swales and slight 
depressions. Individual areas range from 5 to 200 acres 
in size. They are 55 to 70 percent Hamerly loam and 20 
to 35 percent Wyard loam. The two soils occur as areas 
so intricately mixed or so small that mapping them 
separately is not practical at the scale used. 

Typically, the Hamerly soil has a black loam surface 
layer about 7 inches thick. The subsoil is loam about 30 
inches thick. It is grayish brown in the upper part and 
light olive brown and mottled in the lower part. The 
substratum to a depth of about 60 inches is light olive 
brown, mottled loam. In some places the substratum is 
dark gray. In other places the substratum is silt loam. 

Typically, the Wyard soil has a black loam surface 
soil about 23 inches thick. The subsoil is loam about 18 
inches thick. It is dark grayish brown and mottled in the 
upper part and grayish brown in the lower part. The 
substratum to a depth of about 60 inches is olive brown, 
mottled loam. 

Included with these soils in mapping are small areas 
of Svea, Tonka, and Vallers soils. Also included are 
some smail areas of saline soils. Included soils make 
up about 10 percent of the unit. The moderately well 
drained Svea soils are on rises. They are not highly 
calcareous. The poorly drained Tonka soils are in 
depressions. They have accumulated clay in the 
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subsoil. The poorly drained Vallers soils are on flats 
and on the rims of the depressions. They have a dark 
gray substratum. 

Permeability is moderately slow in the Hamerly soil 
and moderate in the Wyard soil. Runoff is slow on both 
soils. It flows onto the Wyard soil from the higher areas. 
Available water capacity is high in both soils. A 
seasonal high water table is at a depth of 2 to 4 feet in 
the Hamerly soil and at a depth of 1 to 3 feet in the 
Wyard soil. Organic matter content is high in both soils. 
Tilth is good. 

Most areas are used for cultivated crops, but some 
are used for hay, range, or wetland wildlife habitat. 
These soils are well suited to small grain and 
sunflowers. Wetness delays tillage and seeding in the 
spring of some years, but it does not prevent planting of 
the commonly grown crops. The hazard of soil blowing 
is moderate on the Hamerly soil and slight on the 
Wyard soil. The hazard of water erosion is slight on 
both soils. A system of conservation tillage that leaves 
crop residue on the surface, stripcropping, buffer strips, 
and field windbreaks help to control soil erosion. 
Conservation tillage also helps to provide food and 
nesting cover for resident and migratory wildlife. 

The important range plants are big bluestem, little 
bluestem, and prairie cordgrass. Creeping foxtail, big 
bluestem, switchgrass, and smooth bromegrass are 
suitable hay and pasture plants. Soil blowing is a 
hazard on the Hamerly soil, especially if the range or 
pasture is overgrazed. Maintaining an adequate cover 
of the important plants or of other suitable plants helps 
to contro! soil blowing. 

These soils are suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. They have no critical 
limitations. Eliminating grasses and weeds before the 
trees and shrubs are planted and then controlling the 
regrowth of this ground cover can improve the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows of trees and shrubs help 
to control soil blowing and protect the seedlings from 
abrasion. 

These soils are suited to buildings, but they are 
poorly suited to septic tank absorption fields. The 
shrink-swell potential is a limitation on building sites. 
Installing a surface and foundation drainage system and 
reinforcing foundations and basement walls help to 
prevent the structural damage caused by shrinking and 
swelling. The drainage system also helps to prevent 
seepage into basements in areas of the Hamerly soil. 
The seasonal high water table in both soils is a 
limitation on sites for septic tank absorption fields. A 
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mound system helps to overcome this limitation. 

The land capability classification of the Hamerly soil 
is Ne, and that of the Wyard soil is Ilw. The productivity 
index of the unit for spring wheat is 87. The range site 
of the Hamerly soil is Limy Subirrigated, and that of the 
Wyard soil is Overflow. 


66B—Hamerly loam, 3 to 6 percent slopes. This 
deep, gently sloping, somewhat poorly drained, highly 
calcareous soil is on flats on till plains. Individual areas 
range from 10 to 60 acres in size. 

Typically, the surface layer is black loam about 7 
inches thick. The subsoil is loam about 30 inches thick. 
It is grayish brown in the upper part and light olive 
brown and mottled in the lower part. The substratum to 
a depth of about 60 inches is light olive brown, mottled 
loam. In some places the substratum is grayish brown. 
In other places it is silt loam. In some areas the soil is 
saline. 

Included with this soil in mapping are small areas of 
Barnes, Buse, Tonka, Vallers, and Wyard soils. These 
soils make up about 25 percent of the unit. The well 
drained Barnes soils are on rises. They are 
noncalcareous in the upper part of the subsoil. The well 
drained Buse soils are on knobs. The poorly drained 
Tonka soils are in depressions. They have accumulated 
clay in the subsoil. The poorly drained Vailers soils are 
on the rims of the depressions. They have a dark gray 
substratum. The somewhat poorly drained Wyard soils 
are in swales. They have a dark surface layer extending 
to a depth of 16 inches or more and have a mottled 
subsoil. 

Permeability is moderately slow in the Hamerly soil, 
and runoff is medium. A seasonal high water table is at 
a depth of 2 to 4 feet. Available water capacity and 
organic matter content are high. Tilth is good. 

Most areas are used for cultivated crops. This soil is 
well suited to small grain and corn. The main concern in 
managing cultivated areas is controlling soil blowing 
and water erosion. Wetness delays tillage and seeding 
in the spring of some years, but it does not prevent 
planting of the commonly grown crops. The hazards of 
soil blowing and water erosion are moderate. A system 
of conservation tillage that leaves crop residue on the 
surface, stripcropping, buffer strips, and field 
windbreaks help to control soil blowing and water 
erosion. Conservation tillage also helps to provide food 
and nesting cover for resident and migratory wildlife. 

The important range plants on this soil are little 
bluestem and big bluestem. Tall wheatgrass, smooth 
bromegrass, big bluestem, and alfalfa are suitable hay 
and pasture plants. Soil blowing and water erosion are 
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hazards, especially if the range or pasture is 
overgrazed. Maintaining an adequate cover of the 
important plants or of other suitable plants helps to 
control soil blowing and water erosion. 

This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. It has no critical limitations. 
Eliminating grasses and weeds before the trees and 
shrubs are planted and then controlling the regrowth of 
this ground cover can improve the survival and growth 
rates of the seedlings. Strips of an annual cover crop 
between the rows of trees and shrubs help to control 
soil blowing and protect the seedlings from abrasion. 

This soil is suited to buildings, but it is poorly suited 
to septic tank absorption fields. The shrink-swell 
potential is a limitation on building sites. Installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. 
The drainage system also helps to prevent seepage into 
basements. The moderately slow permeability and the 
seasonal high water table are limitations on sites for 
septic tank absorption fields. A mound system helps to 
overcome these limitations. 

The land capability classification is Ile. The 
productivity index for spring wheat is 75. The range site 
is Limy Subirrigated. 


67C—Renshaw-Sioux loams, 2 to 9 percent slopes. 
These deep, undulating and gently rolling soils are on 
outwash plains and terraces. The somewhat excessively 
drained Renshaw soil is on side slopes. The 
excessively drained Sioux soil is on knolls and ridges. 
Individual areas range from 10 to 70 acres in size. They 
are 55 to 65 percent Renshaw loam and 25 to 35 
percent Sioux loam. The two soils occur as areas so 
intricately mixed or so small that mapping them 
separately is not practical at the scale used. 

Typically, the Renshaw soil has a black loam surface 
layer about 8 inches thick. The subsoil is very dark 
grayish brown loam about 8 inches thick. The 
substratum to a depth of about 60 inches is gravelly 
coarse sand. It is dark brown in the upper part and 
grayish brown in the lower part. 

Typically, the Sioux soil has a black loam surface 
layer about 6 inches thick. The next layer is very dark 
grayish brown gravelly loam about 2 inches thick. The 
upper part of the substratum is dark brown very gravelly 
coarse sand. The lower part to a depth of about 60 
inches is dark brown and grayish brown extremely 
gravelly coarse sand. 

Included with these soils in mapping are small areas 
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of Divide, Fordville, and Gardena soils. These included 
soils make up about 10 percent of the unit. The 
somewhat poorly drained Divide soils are in swales. 
They are highly calcareous: The well drained Fordville 
soils have sand at a depth of about 33 inches. The 
moderately well drained Gardena soils have a silt loam 
surface layer and subsoil. Fordville and Gardena soils 
occur as areas intermingled with areas of the Renshaw 
soil. 

Permeability is moderate in the upper part of the 
Renshaw soil and rapid in the lower part. It is rapid in 
the Sioux soil. Runoff is medium on both soils. 
Available water capacity is low. Organic matter content 
is moderate in the Renshaw soil and moderately low in 
the Sioux soil. Tilth is good in both soils. 

Most areas are used for cultivated crops. These soils 
are suited to small grain. The main concerns in 
managing cultivated areas are overcoming droughtiness 
and controlling soil blowing. The hazards of soil blowing 
and water ‘erosion are slight; however, soil blowing does 
occur during some storms. A system of conservation 
tillage that leaves crop residue on the surface, buffer 
strips, field windbreaks, and stripcropping help to 
control soil blowing. Conservation tillage also helps to 
provide food and cover for resident and migratory 
wildlife. These soils are particularly well suited to rye 
and winter wheat, which make the best use of the early 
season moisture supply and help to control soil blowing 
in fall, winter, and spring. Leaving tall stubble on the 
surface helps to overcome the droughtiness by trapping 
snow and storing soil moisture. Fallowing is of limited 
value because of the low available water capacity. Also, 
it increases the hazard of soil blowing. 

The important range plants on these soils are 
needlieandthread, blue grama, and western wheatgrass. 
intermediate wheatgrass, pubescent wheatgrass, 
smooth bromegrass, and alfalfa are suitable hay and 
pasture plants. Soil blowing and droughtiness are 
problems, especially if the range or pasture is 
overgrazed. Reestablishing vegetation is difficult in 
denuded areas. Maintaining an adequate cover of the 
important plants or of other suitable plants at a height 
that traps snow helps to store water in the soil, control 
soil blowing, and prevent denuding. Denuding can occur 
along cattle trails because of soil blowing. A planned 
grazing system that controls the pattern of livestock 
traffic helps to prevent denuding. 

The Renshaw soil is suited to some of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. It is droughty, 
and the trees and shrubs commonly are affected by 
moisture stress. Irrigation helps to ensure the survival of 
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seedlings. Little benefit is derived from fallowing in the 
season prior to planting because of the limited available 
water capacity. Eliminating grasses and weeds before 
the trees and shrubs are planted and then controlling 
the regrowth of this ground cover can improve the 
survival and growth rates of the seedlings. The Sioux 
soil generally is unsuited to these uses. Trees and 
shrubs can be grown for esthetic purposes or to 
enhance wildlife habitat if special management, such as 
hand or scalp planting, is applied. Strips of an annual 
cover crop between the rows of trees and shrubs help 
to control soil blowing and protect the seedlings from 
abrasion. 

These soils are well suited to buildings, but they are 
poorly suited to septic tank absorption fields. Because 
of the rapid permeability, they readily absorb but do not 
adequately filter the effluent from septic tanks. The poor 
filtering capacity may result in the pollution of ground 
water. A mound system helps to prevent this pollution. 
The sides of shallow excavations, such as those for 
basements, tend to cave in unless they are shored. 

The land capability classification of the Renshaw soil 
is Ve, and that of the Sioux soil is Vis. The productivity 
index of the unit for spring wheat is 31. The range site 
of the Renshaw soil is Shallow to Gravel, and that of 
the Sioux soil is Very Shallow. 


68E—-Sioux-Renshaw loams, 9 to 25 percent 
slopes. These deep, rolling to hilly soils are on eskers, 
kames, and outwash plains. The excessively drained 
Sioux soil is on knolls and ridges. The somewhat 
excessively drained Renshaw soil is on side slopes. 
Individual areas range from 10 to 70 acres in size. They 
are 60 to 75 percent Sioux loam and 20 to 35 percent 
Renshaw loam. The two soils occur as areas so 
intricately mixed or so small that mapping them 
separately is not practical at the scale used. 

Typically, the Sioux soil has a black loam surface 
layer about 6 inches thick. The next layer is very dark 
grayish brown graveily loam about 2 inches thick. The 
upper part of the substratum is dark brown very gravelly 
coarse sand. The lower part to a depth of about 60 
inches is dark brown, grayish brown, and gray 
extremely gravelly coarse sand. 

Typically, the Renshaw soil has a black loam surface 
layer about 8 inches thick. The subsoil is very dark 
grayish brown loam about 8 inches thick. The 
substratum to a depth of about 60 inches is gravelly 
coarse sand. It is dark brown in the upper part and 
grayish brown in the lower part. 

Included with these soils in mapping are small areas 
of Barnes, Fordville, and Gardena soils. These included 
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soils make up about 5 percent of the unit. The well 
drained Barnes and Fordville soils are intermingled with 
areas of the Renshaw soil. Barnes soils have a loam 
substratum. Fordville soils have gravel and sand ata 
depth of 20 to 40 inches. The moderately well drained 
Gardena soils are in swales. They have a silt loam 
surface layer and subsoil. 

Permeability is rapid in the Sioux soil. It is moderate 
in the upper part of the Renshaw soil and rapid in the 
lower part. Runoff is rapid on both soils. Available water 
capacity is low. Organic matter content is moderately 
low in the Sioux soil and moderate in the Renshaw soil. 

Most areas are used for pasture, range, or wildlife 
habitat; however, some are used for cultivated crops. 
These soils are best suited to range and pasture. They 
generally are unsuited to cultivated crops because of 
the droughtiness and the slope. The important range 
plants on these soils are needleandthread, blue grama, 
and little bluestem. Western wheatgrass, intermediate 
wheatgrass, crested wheatgrass, and alfalfa are 
suitable hay and pasture plants. Soil blowing and 
droughtiness are problems, especially if the range or 
pasture is overgrazed. Reestablishing vegetation is 
difficult in denuded areas. Maintaining an adequate 
cover of the important plants or of other suitable plants 
at a height that traps snow helps to store water in the 
soil, control soil blowing, and prevent denuding. 
Denuding can occur along cattle trails because of soil 
blowing. A planned grazing system that controls the 
pattern of livestock traffic helps to prevent denuding. 

These soils generally are unsuited to the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. Trees and shrubs can be 
grown for esthetic purposes or to enhance wildlife 
habitat if special management, such as hand or scalp 
planting, is applied. 

These soils are suited to buildings, but they are 
poorly suited to septic tank absorption fields. Because 
of the rapid permeability, these soils readily absorb but 
do not adequately filter the effluent from septic tanks. 
The poor filtering capacity may result in the pollution of 
ground water. A mound system helps to prevent this 
pollution. The slope is a limitation on sites for buildings 
and absorption fields. The buildings and absorption 
fields can be designed so that they conform to the 
natural slope of the land. The sides of shallow 
excavations, such as those for basements, tend to cave 
in unless they are shored. 

The land capability classification of the Sioux soil is 
Vils, and that of the Renshaw soil is Vie. The 
productivity index of the unit for spring wheat is 0. The 
range site of the Sioux soil is Very Shallow, and that of 
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the Renshaw soil is Shallow to Gravel. 


71—Vallers-Parnell complex. These deep, level 
soils are on till plains. The poorly drained, highly 
calcareous Vallers soil is on flats between and 
surrounding depressions. The very poorly drained 
Parnell soil is in the depressions. It is subject to 
ponding. Individual areas range from 5 to 200 acres in 
size. They are 50 to 60 percent Vallers loam and 25 to 
40 percent Parnell silty clay loam. The two soils occur 
as areas so intricately mixed or so small that mapping 
them separately is not practical at the scale used. 

Typically, the Vallers soil has a black loam surface 
layer about 7 inches thick. The subsoil is loam about 25 
inches thick. It is dark gray in the upper part, light olive 
gray in the next part, and olive gray and mottled in the 
lower part. The substratum to a depth of about 60 
inches is dark gray, mottled loam. In some places the 
surface layer is silt loam, clay loam, or silty clay loam. 
In other places the soil is saline. 

Typically, the Parnell soil has a black silty clay loam 
surface layer about 8 inches thick. The subsoil is silty 
clay about 27 inches thick. It is black in the upper part 
and very dark gray in the lower part. The upper part of 
the substratum is olive gray, mottled silty clay. The 
lower part to a depth of about 60 inches is gray, mottied 
clay loam. 

Included with these soils in mapping are small areas 
of Hamerly, Southam, and Tonka soils. These included 
soils make up about 15 percent of the unit. The 
somewhat poorly drained Hamerly soils are on flats. 
They are highly calcareous and have a light olive brown 
substratum. The very poorly drained Southam soils are 
in deep depressions. They have an organic surface 
layer. The poorly drained Tonka soils are in shallow 
depressions and on the outer edges of the deeper 
depressions. They have a silt loam surface layer. 

Permeability is moderately slow in the Vallers soil 
and slow in the Parnell soil. Runoff is very slow on the 
Vallers soil and ponded on the Parnell soil. Available 
water capacity is high in both soils. A seasonal high 
water table is at a depth of 1.0 foot to 2.5 feet in the 
Vallers soil and is 2 feet above to 2 feet below the 
surface in the Parnell soil. Organic matter content is 
high in both soils. Tilth is good. 

Some areas are used for cultivated crops. If drained, 
these soils are suited to small grain and sunflowers. 
Locating suitable drainage outlets generally is difficult. 
As a result, only some areas are drained. In undrained 
areas of the Parnell soil, ponding frequently delays and 
sometimes prevents tillage, seeding, or harvesting and 
crops are harvested in only about 1 to 3 years out of 


Barnes County, North Dakota 


10. The hazard of soil blowing is moderate on the 
Vallers soil and slight on the Parnell soil. The hazard of 
water erosion is slight on both soils. Windbreaks and a 
system of conservation tillage that leaves crop residue 
on the surface help to control soil blowing. Conservation 
tillage also helps to provide food and nesting cover for 
resident and migratory wildlife. The Parnell soil and the 
ponded water provide breeding areas and habitat for 
wetland wildlife. The main concerns in managing 
wetland wildlife habitat are maintaining the natural water 
level and preventing siltation. 

The important range plants are slough sedge, 
rivergrass, big bluestem, switchgrass, and prairie 
cordgrass. Creeping foxtail, reed canarygrass, 
switchgrass, big bluestem, alfalfa, and alsike clover are 
suitable hay and pasture piants. Compaction, trampling, 
and root shearing are problems, especially if the range 
or pasture is grazed when the soil is wet. Grazing 
should be deferred when the soil is wet. 

Drained areas of these soils are suited to all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Undrained 
areas generally are unsuited to these uses. The 
wetness is a Critical limitation affecting survival, growth, 
and vigor. The grasses and weeds growing on this soil 
are abundant and persistent. Eliminating this ground 
cover before the trees and shrubs are planted and then 
controlling the regrowth of this cover can improve the 
survival and growth rates of the seedlings. Strips of an 
annual cover crop between the rows of trees and 
shrubs heip to control soil blowing and protect the 
seedlings from abrasion. 

These soils generally are unsuited to buildings and 
septic tank absorption fields because of the wetness 
and the ponding. Better sites generally are nearby. 

The iand capability classification of the Vallers soil is 
ilw, and that of the Parnell soil is Illw. The productivity 
index of the unit for spring wheat ranges from 35 to 73, 
depending on the degree of drainage. The range site of 
the Vallers soil is Subirrigated, and that of the Parnell 
soil is Wetland. 


77—Vallers loam, saline. This deep, level, poorly 
drained, highly calcareous, moderately saline soil is on 
flats on till plains. Individual areas range from 5 to 50 
acres in size. 

Typically, the surface layer is black loam about 8 
inches thick. It contains salt crystals. The next layer is 
black loam about 3 inches thick. It also contains salt 
crystals. The subsoil is very dark grayish brown loam 
about 24 inches thick. It contains salt crystals in the 
upper part and gypsum crystals in the lower part. The 
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substratum to a depth of about 60 inches is loam. It is 
olive gray in the upper part and olive and mottled in the 
lower part. In some places the surface layer is silt loam 
or silty clay loam. In other places the soil is only slightly 
saline. In some areas the substratum is light olive 
brown. 

Included with this soil in mapping are small areas of 
Marysland, Parnell, and Tonka soils. Also included are 
a few small areas of soils that are sandy. Included soils 
make up about 15 percent of the unit. The poorly 
drained Marysland soils are on flats. They have a 
gravelly coarse sand substratum at a depth of 24 to 40 
inches. The very poorly drained Parnell soils are in 
deep depressions. They have accumulated clay in the 
subsoil. The poorly drained Tonka soils are in shallow 
depressions. They have a leached subsurface layer and 
have accumulated clay in the subsoil. 

Permeability is moderately slow in the Vallers soil, 
and runoff is very slow. A seasonal high water table is 
between the surface and a depth of 1 foot. Available 
water capacity is moderate. Organic matter content is 
high. Tilth is good. Salts reduce the amount of water 
available to plants. 

Most areas are used for cultivated crops, hay, or 
pasture. This soil is best suited to hay, pasture, range, 
and wildlife habitat. It is poorly suited to cultivated crops 
because of wetness and the salinity. The main concern 
in managing cultivated areas is overcoming the salinity 
and the wetness. The hazard of soil blowing is 
moderate, and the hazard of water erosion is slight. In 
undrained areas the wetness delays or prevents tillage 
and seeding in some years. Fallowing should be 
avoided because it can result in salt accumulation in the 
surface layer. A system of conservation tillage that 
leaves crop residue on the surface helps to control soil 
blowing. Conservation tillage also helps to provide food 
and cover for resident and migratory wildlife. 

The important range plants on this soil are western 
wheatgrass, inland saltgrass, and Nuttall alkaligrass. 
Alkali sacaton and sweetclover are suitable hay and 
pasture plants. The high salt content, soil blowing, and 
the limited amount of available water in the soil are 
problems, especially if the range or pasture is 
overgrazed. Maintaining an adequate cover of the salt- 
tolerant plants helps to contro! soil blowing. Stock water 
ponds constructed in areas of this soil frequently 
contain salty water. 

This soil is suited to only a few of the most salt- 
tolerant, climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Individual 
trees and shrubs vary in height, density, and vigor. 
They are affected by the reduced amount of available 
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water resulting from the salts in the soil. Reducing the 
evaporation rate at the surface improves seedling 
survival. When the bare soil surface dries, salt-laden 
water tends to move to the surface. Strips of an annual 
cover crop between the rows of trees and shrubs help 
to control soil blowing and protect seedlings from 
abrasion. 

This soil generally is unsuited to buildings and septic 
tank absorption fields because of the wetness. Better 
sites generally are nearby. 

The land capability classification is Ills. The 
productivity index for spring wheat ranges from 22 to 
42, depending on the degree of drainage. The range 
site is Saline Lowland. 


80—Marysland loam. This deep, level, poorly 
drained, highly calcareous soil is on flats and in swales 
on outwash plains. It is subject to flooding. Individual 
areas range from 5 to 70 acres in size. 

Typically, the surface soil is black loam about 18 
inches thick. The subsoil is very dark gray, mottled 
loam about 6 inches thick. The next layer is very dark 
brown loam about 6 inches thick. The upper part of the 
substratum is grayish brown, mottled loam. The lower 
part to a depth of about 60 inches is dark grayish brown 
gravelly coarse sand. 

Included with this soil in mapping are small areas of 
Colvin, Divide, and Vallers soils. These soils make up 
about 25 percent of the unit. The poorly drained Colvin 
soils have a silty clay loam surface layer and subsoil. 
The somewhat poorly drained Divide soils are on rises. 
They have an olive brown substratum. The poorly 
drained Vallers soils have a loam substratum. Colvin 
and Vallers soils occur as areas intermingled with areas 
of the Marysland soil. 

Permeability is moderate in the upper part of the 
Marysland soil and rapid in the lower part. Runoff is 
slow. A seasonal high water table is at a depth of 1.0 
foot to 2.5 feet. Available water capacity is moderate. 
Organic matter content is high. Tilth is good. 

Most areas are used for pasture or hay. If drained, 
this soil is suited to small grain, flax, and sunflowers. 
Locating suitable drainage outlets generally is difficult. 
As a result, few areas are drained. In undrained areas 
the wetness frequently delays and sometimes prevents 
tillage, seeding, or harvesting. The hazard of soil 
blowing is moderate, and the hazard of water erosion is 
slight. A system of conservation tillage that leaves crop 
residue on the surface, stripcropping, and field 
windbreaks help to control soil blowing. Conservation 
tillage also helps to provide food and cover for resident 
and migratory wildlife. 
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The important range plants on this soil are big 
bluestem and switchgrass. Creeping foxtail, big 
bluestem, and alsike clover are suitable hay and 
pasture plants. No major problems affect the use of this 
soil for range or pasture. 

Drained areas of this soil are suited to all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Undrained 
areas, however, generally are unsuited. The wetness is 
a critical limitation affecting survival, growth, and vigor. 
The grasses and weeds growing on this soil are 
abundant and persistent. Eliminating this ground cover 
before the trees and shrubs are planted and then 
controlling the regrowth of this cover can improve the 
survival and growth rates of the seedlings. Strips of an 
annual cover crop between the rows of trees and 
shrubs help to control soil blowing and protect the 
seedlings from abrasion. 

This soil generally is unsuited to buildings and septic 
tank absorption fields because of the wetness and the 
flooding. Better sites generally are nearby. 

The land capability classification is Ilw. The 
productivity index for spring wheat ranges from 35 to 
62, depending on the degree of drainage. The range 
site is Subirrigated. 


81B—Edgeley loam, 2 to 6 percent slopes. This 
moderately deep, nearly level and gently sloping, well 
drained soil is on rises on till plains. Individual areas 
range from about 20 to 60 acres in size. 

Typically, the surface layer is black loam about 8 
inches thick. The subsoil is about 24 inches thick. It is 
very dark grayish brown loam in the upper part, dark 
grayish brown clay loam in the next part, and very dark 
grayish brown channery silty clay loam in the lower 
part. Below this is shale bedrock. 

Included with this soil in mapping are small areas of 
Cavour, Fordville, and Svea soils. Also included are 
some areas of moderately sloping soils. Included soils 
make up about 25 percent of the unit. The moderately 
well drained Cavour soils are in swales. They have an 
alkali subsoil. The well drained Fordville soils have a 
gravel and sand substratum. They occur as areas 
intermingled with areas of the Edgeley soils. The 
moderately well drained Svea soils are in swales. They 
have a loam substratum. 

Permeability is moderate in the Edgeley soil, and 
runoff is medium. Available water capacity is low. 
Organic matter content is high. Tilth is good. 

Most areas are used for cultivated crops. This soil is 
well suited to small grain, corn, and sunflowers. The 
main concern in managing cultivated areas is controlling 


Barnes County, North Dakota 


water erosion. The hazard of soil blowing is slight, and 
the hazard of water erosion is moderate. A system of 
conservation tillage that leaves crop residue on the 
surface and grassed waterways in areas where runoff 
concentrates help to control water erosion. 
Conservation tillage also helps to provide food and 
cover for resident and migratory wildlife. 

The important range plants on this soil are western 
wheatgrass, green needlegrass, little bluestem, and 
porcupinegrass. Intermediate wheatgrass, smooth 
bromegrass, Russian wildrye, and alfalfa are suitable 
hay and pasture plants. Water erosion is a hazard, 
especially if the range or pasture is overgrazed. 
Maintaining an adequate cover of the important plants 
or of other suitable plants helps to control water 
erosion. 

This soil is suited to nearly all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental! plantings. Eliminating the grasses and 
weeds before the trees and shrubs are planted and 
then controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 

This soil is suited to buildings and septic tank 
absorption fields. The shrink-swell potential is a 
limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The depth to 
bedrock is a limitation on sites for septic tank 
absorption fields. A mound system helps to overcome 
this limitation. 

The land capability classification is lle. The 
productivity index for spring wheat is 67. The range site 
is Silty. 


82—Sinai silty clay loam, 0 to 2 percent slopes. 
This deep, level, well drained soil is on foot slopes in 
stream valleys. Individual areas range from 20 to 200 
acres in size. 

Typically, the surface layer is black silty clay loam 
about 9 inches thick. The subsoil is about 34 inches 
thick. In sequence downward, it is black silty clay loam, 
very dark grayish brown silty clay, dark grayish brown 
silty clay, and olive gray silty clay. The next layer is 
olive gray, mottled silty clay about 6 inches thick. The 
substratum to a depth of about 60 inches is olive gray, 
mottied silty clay. In places the surface layer is silty 
clay. 

Included with this soil in mapping are small areas of 
LaDelle and Nutley soils. These soils make up about 20 
percent of the unit. The moderately well drained LaDelle 
soils are in drainageways. They have a silty clay loam 
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subsoil and substratum. The well drained Nutley soils 
are on side slopes. They have a dark surface layer that 
extends to a depth of only 7 to 16 inches. 

Permeability is slow in the Sinai soil. Runoff also is 
slow. Available water capacity and organic matter 
content are high. Tilth is fair. 

Most areas are used for cultivated crops. This soil is 
well suited to sunflowers, corn, and small grain. The 
main concerns in managing cultivated areas are 
maintaining or improving tilth and controlling water 
erosion in areas where runoff concentrates. The 
hazards of soil blowing and water erosion are slight. 
Tillage when the soil is neither too wet nor too dry helps 
to prevent surface compaction and to maintain or 
improve tilth. Returning crop residue to the soil also 
helps to improve tilth. A system of conservation tillage 
and grassed waterways in areas where runoff 
concentrates help to control water erosion. 

The important range plants on this soil are western 
wheatgrass, green needlegrass, and blue grama. 
Smooth bromegrass, Russian wildrye, green 
needlegrass, and alfalfa are suitable hay and pasture 
plants. No major hazards affect the use of this soil for 
range or pasture. 

This soil is suited to many of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. Eliminating grasses and weeds 
before the trees and shrubs are planted and then 
controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 

This soil is suited to buildings, but it is poorly suited 
to septic tank absorption fields. The shrink-sweil 
potential is a limitation on building sites. Installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. 
The slow permeability is a limitation on sites for septic 
tank absorption fields. A mound system helps to 
overcome this limitation. 

The land capability classification is llc. The 
productivity index for spring wheat is 89. The range site 
is Clayey. 


82B—Sinai silty clay loam, 2 to 6 percent slopes. 
This deep, nearly level and gently sloping, well drained 
soil is on foot slopes in stream valleys. Individual areas 
range from about 20 to 150 acres in size. 

Typically, the surface layer is black silty clay loam 
about 9 inches thick. The subsoil is about 34 inches 
thick. In sequence downward, it is black silty clay loam, 
very dark grayish brown silty clay, dark grayish brown 
silty clay, and olive gray silty clay. The next layer is 
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olive gray, mottled silty clay about 6 inches thick. The 
substratum to a depth of about 60 inches is olive gray, 
mottled silty clay. In places the surface layer is silty 
clay. 

Included with this soil in mapping are small areas of 
the well drained Nutley soils on side slopes. Nutley soils 
have a dark surface layer that extends to a depth of 
only 8 to 16 inches. Also included are small areas of 
soils that have shale bedrock within a depth of 30 to 60 
inches. Included soils make up about 20 percent of the 
unit. 

Permeability is slow in the Sinai soil, and runoff is 
medium. Available water capacity and organic matter 
content are high. Tilth is fair. 

Most areas are used for cultivated crops. This soil is 
well suited to sunflowers, corn, and small grain. The 
main concerns in managing cultivated areas are 
controlling water erosion and maintaining tilth. The 
hazard of soil blowing is slight, and the hazard of water 
erosion is moderate. Tillage when the soil is neither too 
wet nor too dry helps to prevent surface compaction 
and to maintain or improve tilth. Returning crop residue 
to the soil also helps to improve tilth. A system of 
conservation tillage, diversions, terraces, and grassed 
waterways in areas where runoff concentrates help to 
control water erosion. 

The important range plants on this soil are western 
wheatgrass, green needlegrass, and blue grama. 
Smooth bromegrass, Russian wildrye, green 
needlegrass, and alfalfa are suitable hay and pasture 
plants. Water erosion is a hazard, especially if the 
range or pasture is overgrazed. Maintaining an 
adequate cover of the important plants or of other 
suitable plants helps to control water erosion. 

This soil is suited to many of the climatically adapted 
trees and shrubs grown as windbreaks and’ 
environmental plantings. Eliminating grasses and weeds 
before the trees and shrubs are planted and then 
controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 

This soil is suited to buildings, but it is poorly suited 
to septic tank absorption fields. The shrink-swell 
potential is a limitation on building sites. Installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. 
The slow permeability is a limitation on sites for septic 
tank absorption fields. A mound system helps to 
overcome this limitation. 

The land capability classification is Ile. The 
productivity index for spring wheat is 79. The range site 
is Clayey. 
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83F—Kloten-Buse complex, 9 to 35 percent 
slopes. These strongly sloping to steep, well drained 
soils are in stream valleys. The shallow Kloten soil is on 
the lower side slopes. The deep Buse soil is on 
shoulder slopes, the upper side slopes, and summits. 
These soils are subject to slumping and soil creep. 
Individual areas range from 40 to 2,000 acres in size. 
They are 50 to 65 percent Kloten silty clay loam and 25 
to 35 percent Buse loam. The two soils occur as areas 
so intricately mixed or so small that mapping them 
separately is not practical at the scale used. 

Typically, the Kloten soi! has a very dark grayish 
brown silty clay loam surface layer about 5 inches thick. 
The next layer is dark grayish brown silty clay loam 
about 5 inches thick. The substratum to a depth of 
about 16 inches is dark gray very channery silty clay 
loam. Below this is shale bedrock. 

Typically, the Buse soil has a black loam surface 
layer about 6 inches thick. The subsoil is loam about 25 
inches thick. It is dark grayish brown in the upper part 
and grayish brown in the lower part. The next layer is 
grayish brown, mottled loam about 10 inches thick. The 
substratum to a depth of about 60 inches is grayish 
brown, mottled loam. In places the surface layer is 
eroded and is dark grayish brown. 

Included with these soils in mapping are small areas 
of Barnes, Lamoure, Nutley, Sinai, and Sioux soils. Also 
included are a few small areas that have shale bedrock 
at a depth of 5 to 10 inches and a few small areas that 
have shale bedrock at a depth of 24 to 40 inches: 
Included areas make up about 25 percent of the unit. 
Barnes soils have a very dark grayish brown, 
noncalcareous subsoil. They are on the upper side 
slopes. Lamoure soils are poorly drained and are in 
drainageways. Nutley soils have a silty clay surface 
layer and substratum. They are on foot slopes. The well 
drained Sinai soils are on toe slopes. They have a silty 
clay surface layer and substratum. The excessively 
drained Sioux soils are on terraces. They have a 
gravelly substratum. 

Permeability is moderate in the Kloten soil and 
moderately slow in the Buse soil. Runoff is very rapid 
on both soils. Available water capacity is very low in the 
Kloten soil and high in the Buse soil. Organic matter 
content is high in the Kloten soil and moderately low in 
the Buse soil. 

Most areas are used for pasture, range, or wildlife 
habitat. These soils are best suited to range and wildlife 
habitat. They generally are unsuited to cultivated crops 
and pasture because of the very severe hazard of water 
erosion and the slope. 

The important range plants on these soils are 
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needleandthread, little bluestem, western wheatgrass, 
and prairie sandreed. Soil blowing and water erosion 
are hazards, especially if the range is overgrazed. 
Maintaining an adequate cover of the important plants 
helps to control soil blowing and water erosion. Gullies 
can form along cattle trails. A planned grazing system 
that controls the pattern of livestock traffic helps to 
prevent gullying. 

These soils generally are unsuited to the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. Trees and shrubs can be 
grown for esthetic purposes or to enhance wildlife 
habitat if special management, such as hand or scalp 
planting, is applied. 

These soils generally are unsuited to buildings and 
septic tank absorption fields because of the steep and 
unstable slopes. Better sites generally are nearby. 

The land capability classification of both soils is Vlle. 
The productivity index of the unit for spring wheat is 0. 
The range site of the Kloten soil is Shallow, and that of 
the Buse soil is Thin Upland. 


84—Easby loam. This deep, level, poorly drained, 
highly calcareous, strongly saline soil is on flats on till 
plains. In some areas the surface is barren and has a 
salt crust. Individual areas range from about 10 to 300 
acres in size. 

Typically, the surface layer is black loam about 8 
inches thick. The lower part contains salt crystals. The 
next layer is dark gray loam about 8 inches thick. It also 
contains salt crystals. The subsoil is dark grayish 
brown, mottled loam about 6 inches thick. The next 
layer is grayish brown, mottled loam about 10 inches 
thick. The substratum to a depth of about 60 inches is 
light olive brown, mottled loam. 

Included with this soil in mapping are small areas of 
Vallers and Exline soils. These soils make up about 15 
percent of the unit. The poorly drained Vallers soils are 
moderately saline. They occur as areas intermingled 
with areas of the Easby soil. The somewhat poorly 
drained Exline soils are on rises. They have an alkali 
subsoil. 

Permeability is moderately slow in the Easby soil, 
and runoff is slow. A seasonal high water table is 
between the surface and a depth of 1 foot. Available 
water capacity is low. Organic matter content is high. 
Salts reduce the amount of water available to plants. 

Most areas are used for range. This soil is suited to 
range and wildlife habitat. It generally is unsuited to 
cultivated crops, hay, and pasture because of wetness 
and the salinity. 

The important range plants on this soil are western 
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wheatgrass, inland saltgrass, and Nuttall alkaligrass. 
The high salt content, soil blowing, and the limited 
amount of available water in the soil are hazards, 
especially if the range is overgrazed. Maintaining an 
adequate cover of salt-tolerant plants helps to control 
soil blowing. Stock water ponds constructed in areas of 
this soil frequently contain salty water. 

This soil generally is unsuited to the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. Trees and shrubs can be 
grown for esthetic purposes or to enhance wildlife 
habitat if special management, such as hand or scalp 
planting, is applied. 

This soil is generally unsuited to buildings and septic 
tank absorption fields because of the wetness. Better 
sites generally are nearby. 

The land capability classification is Vis. The 
productivity index for spring wheat is 0. The range site 
is Saline Lowland. 


85-——Exline silty clay loam. This deep, level, 
somewhat poorly drained, alkali soil is on flats on lake 
plains. Individual areas range from 5 to 100 acres in 
size. 

Typically, the surface layer is black silty clay loam 
about 5 inches thick. The dense subsoil is about 31 
inches thick. it is very dark grayish brown silty clay in 
the upper part, dark grayish brown silty clay in the next 
part, and grayish brown silty clay joam in the lower part. 
The next layer is grayish brown silty clay loam about 14 
inches thick. The substratum to a depth of about 60 
inches is grayish brown, mottled silt loam. In places the 
soil has a silty clay surface layer and substratum. 

Included with this soil in mapping are small areas of 
Nahon and Overly soils. These soils make up about 20 
percent of the unit. The moderately well drained Nahon 
soils do not have salts within a depth of 16 inches. 
They occur as areas intermingled with areas of the 
Exline soil. The moderately well drained Overly soils are 
on rises. They have a nonatkali subsoil. 

Permeability is very slow in the Exline soil, and runoff 
is siow. A seasonal high water table is at a depth of 2.5 
to 4.0 feet. Available water capacity and organic matter 
content are moderate. Salts reduce the amount of water 
available to plants. The dense, alkali subsoil restricts 
the depth to which roots can penetrate. 

Most areas are used for pasture, range, or wildlife 
habitat. This soil is best suited to range and pasture. It 
generally is unsuited to cultivated crops because of the 
dense subsoil, the alkalinity, droughtiness, and poor 
tilth. 

The important range plants on this soil are western 
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wheatgrass and biue grama. Western wheatgrass, 
slender wheatgrass, and crested wheatgrass are 
suitable hay and pasture plants. The dense, alkali 
subsoil that restricts penetration of roots and the salts 
that reduce the amount of water available to plants are 
hazards, especially if the range or pasture is 
overgrazed. Reestablishing vegetation is difficult in 
denuded areas. Maintaining an adequate cover of the 
important plants or of other suitable plants helps to 
prevent denuding. Stock water ponds constructed in 
areas of this soil frequently contain salty water. 

This soil generally is unsuited to the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. Trees and shrubs can be 
grown for esthetic purposes or to enhance wildlife 
habitat if special management, such as hand or scalp 
planting, is applied. 

This soil is poorly suited to buildings and septic tank 
absorption fields. The shrink-swell potential is a 
limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to overcome the structural 
damage caused by shrinking and swelling. The 
drainage system also helps to prevent seepage into 
basements: The very slow permeability and the 
seasonal high water table are limitations on sites for 
septic tank absorption fields. A mound system helps to 
overcome these ‘limitations. 

The land capability classification is Vis. The 
productivity index for spring wheat is 0. The range site 
is Thin Claypan. 


86—Overly-Nahon silt loams. These deep, level, 
moderately well drained soils are on lake plains. The 
Overly soil is on’slight rises. The alkali Nahon soil is in 
shallow swales. Individual areas range from 5 to 100 
acres in size. They are 45 to 60 percent Overly silt loam 
and 25 to 40 percent Nahon silt loam. The two soils 
occur as areas so intricately mixed or so small that 
mapping them separately is not practical at the scale 
used. 

Typically, the Overly soil has a black silt loam 
surface layer about 8 inches thick. The subsoil is silty 
clay loam about 29 inches thick. It is black in the upper 
part, dark grayish brown in the next part, and grayish 
brown in the lower part. The upper part of the 
substratum is light olive brown, mottled silty clay loam. 
The lower part to a depth of about 60 inches is light 
brownish gray, mottled very fine sandy loam. In places 
the soil contains more silt and less clay. 

Typically, the Nahon soil has a black silt loam 
surface layer about 7 inches thick. The subsoil is about 
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31 inches thick. In sequence downward, it is very dark 
gray, dense silty clay loam; very dark grayish brown, 
dense silty clay; dark grayish brown silty clay loam with 
masses of salt; and light olive brown, mottled silty clay 
loam. The upper part of the substratum is light olive 
brown, mottled very fine sandy loam. The lower part to 
a depth of about 60 inches is light olive brown, stratified 
very fine sandy loam and silt loam. 

Included with these soils in mapping are small areas 
of Bearden soils. Also included are some moderately 
well drained soils that have salts at a depth of 26 to 38 
inches. They are intermingled with areas of the Nahon 
soil. Included soils make up about 15 percent of the 
unit. The somewhat poorly drained Bearden soils are in 
swales. They are saline and highly calcareous. 

Permeability is moderately slow in the Overly soil and 
very slow in the Nahon soil. Runoff is slow on both 
soils. Available water capacity is high in the Overly soil 
and moderate in the Nahon soil. A seasonal high water 
table is at a depth of 4 to 6 feet in both soils. Organic 
matter content is high in the Overly soil and moderate in 
the Nahon soil. Tilth is fair. The dense, alkali subsoil in 
the Nahon soil restricts the depth to which roots can 
penetrate. 

Most areas are used for cultivated crops. These sails 
are suited to small grain, sunflowers, and alfalfa. The 
main concern in managing cultivated areas is improving 
root penetration in the dense, alkali subsoil of the 
Nahon soil. Crops growing on the Nahon soil have a 
characteristic stunted appearance because of moisture 
stress. The hazards of soil blowing and water erosion 
are slight. A system of conservation tillage that leaves 
crop residue on the surface helps to control erosion. 
Conservation tillage also helps to provide food and 
cover for resident and migratory wildlife. Growing alfalfa 
and managing crop residue help to increase the 
infiltration rate, improve or maintain tilth, and improve 
root penetration in the dense, alkali subsoil of the 
Nahon soil. 

The important range plants on these soils are 
western wheatgrass, needleandthread, green 
needlegrass, and blue grama. Intermediate and 
pubescent wheatgrass, smooth bromegrass, and alfalfa 
are suitable hay and pasture plants. No major hazards 
affect the use of these soils for range or pasture. 

The Overly soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. It has no critical limitations. 
Eliminating grasses and weeds before the trees and 
shrubs are planted and then controlling the regrowth of 
this ground cover can improve the survival and growth 
rates of the seedlings. The Nahon soil is suited to only 


Barnes County, North Dakota 


a few of the drought- and sait-tolerant trees and shrubs. 
Irrigation helps to ensure the survival of seedlings. 
Individual trees and shrubs vary in height, density, and 
vigor. They are affected by the restricted root 
development in the dense, alkali subsoil and by the 
reduced amount of available water caused by the salts 
in the Nahon soil. 

These soils are suited to buildings, but they are 
poorly suited to septic tank absorption fields. The 
shrink-swell potential is a limitation on building sites. 
Installing a surface and foundation drainage system and 
reinforcing foundations and basement walls help to 
prevent the structural damage caused by shrinking and 
swelling. The drainage system also helps to prevent 
seepage into basements. The slow permeability and the 
seasonal high water table are limitations on sites for 
septic tank absorption fields. A mound system helps to 
overcome these limitations. 

The land capability classification of the Overly soil is 
llc, and that of the Nahon soil is IVs. The productivity 
index of the unit for spring wheat is 79. The range site 
of the Overly soil is Silty, and that of the Nahon soil is 
Claypan. 


87—Svea-Cavour loams, 0 to 3 percent slopes. 
These deep, level and nearly level, moderately well 
drained soils are on till plains. The Svea soil is on rises. 
The alkali Cavour soil is in swales. Individual areas 
range from 5 to 100 acres in size. They are 45 to 60 
percent Svea loam and 25 to 40 percent Cavour loam. 
The two soils occur as areas so intricately mixed or so 
small that mapping them separately is not practical at 
the scale used. In a few areas southwest of Valley City, 
the Cavour soil makes up more than 40 percent of the 
unit. 

Typically, the Svea soil has a black loam surface soil 
about 12 inches thick. The subsoil is loam about 31 
inches thick. In sequence downward, it is very dark 
brown, very dark grayish brown, grayish brown, and 
light brownish gray and mottled. The substratum to a 
depth of about 60 inches is light olive brown, mottled 
loam. In places the dark color of the surface soil 
extends to a depth of only 10 to 16 inches. 

Typically, the Cavour soil has a black loam surface 
layer about 6 inches thick. The subsurface layer is very 
dark gray loam about 3 inches thick. The subsoil is 
about 29 inches thick. In sequence downward, it is 
black, dense clay loam; dark gray clay loam; olive gray 
loam; and olive, mottled loam. The substratum to a 
depth of about 60 inches is light olive brown, mottled 
loam. In places the subsurface layer has been mixed 
with the surface layer by cultivation. 
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Included with these soils in mapping are small areas 
of Hamerly and Vallers soils and some stony areas. 
Also included are areas of some other moderately well 
drained soils that have salts at a depth of about 26 to 
40 inches. They are intermingled with areas of the 
Cavour soil. Included areas make up about 15 percent 
of the unit. The somewhat poorly drained Hamerly soils 
are in swales. They are highly calcareous. The poorly 
drained Vallers soils are on flats and in swales. They 
are highly calcareous and are saline. 

Permeability is moderately slow in the Svea soil and 
slow in the Cavour soil. Runoff is slow on both soils. 
Available water capacity is high in the Svea soil and 
moderate in the Cavour soil. A seasonal high water 
table is at a depth of 4 to 6 feet in both soils. Organic 
matter content is high in the Svea soil and moderate in 
the Cavour soil. Tilth is fair in both soils. The dense, 
alkali subsoil in the Cavour soil restricts the depth to 
which roots can penetrate. 

Most areas are used for cultivated crops. These soils 
are suited to small grain, sunflowers, and alfalfa. The 
main concern in managing cultivated areas is improving 
root penetration in the dense, alkali subsoil of the 
Cavour soil. Crops growing on the Cavour soil have a 
characteristic stunted appearance because of moisture 
stress. The hazards of soil blowing and water erosion 
are slight. A system of conservation tillage that leaves 
crop residue on the surface helps to control erosion. 
Conservation tillage also helps to provide food and 
cover for resident and migratory wildlife. Growing alfalfa 
and managing crop residue help to increase the 
infiltration rate, improve or maintain tilth, and improve 
root penetration in the dense, alkali subsoil of the 
Cavour soil. 

The important range plants on these soils are 
western wheatgrass, needleandthread, green 
needlegrass, and big bluestem. Intermediate and 
pubescent wheatgrass, big bluestem, smooth 
bromegrass, and alfalfa are suitable hay and pasture 
plants. No major hazards affect the use of these soils 
for range or pasture. 

The Svea soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. It has no critical limitations. 
Eliminating grasses and weeds before the trees and 
shrubs are planted and then controlling the regrowth of 
this ground cover can improve the survival and growth 
rates of the seedlings. The Cavour soil is suited to only 
a few of the drought- and salt-tolerant species. Irrigation 
helps to ensure the survival of seediings. Individual 
trees and shrubs vary in height, density, and vigor. 
They are affected by the restricted root development in 
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the dense, alkali subsoil and by the reduced amount of 
available water caused by the salts in the soil. 

These soils are suited to buildings, but they are 
poorly suited to septic tank absorption fields. The 
shrink-swell potential is a limitation on building sites. 
installing a surface and foundation drainage system and 
reinforcing foundations and basement walls help to 
prevent the structural damage caused by shrinking and 
swelling. The drainage system also helps to prevent 
seepage into basements. The slow permeability and the 
seasonal high water table are limitations on sites for 
septic tank absorption fields. A mound system helps to 
overcome these limitations. 

The land capability classification of the Svea soil is 
llc, and that of the Cavour soil is IVs. The productivity 
index of the unit for spring wheat is 77. The range site 
of the Svea soil is Overflow, and that of the Cavour soil 
is Claypan. 


88—Manfred and Vallers soils, extremely stony. 
These deep, level, extremely stony soils are in outwash 
channels. Stones cover about 20 to 40 percent of the 
surface. Any one area can consist of all Manfred soil, 
all Vallers soil, or a combination of both soils. In areas 
where the two soils occur together, the very poorly 
drained, alkali Manfred silt loam is in shallow 
depressions and the poorly drained, highly calcareous 
Vallers loam is on the lower rises. individual areas 
range from 5 to 200 acres in size. 

Typically, the Manfred soil has a black silt loam 
surface layer about 5 inches thick. The subsoil is about 
31 inches thick. It is black silty clay loam in the upper 
part; olive gray, mottled silty clay loam in the next part; 
and olive gray, mottled clay loam in the lower part. The 
upper part of the substratum is light olive gray, mottled 
clay loam. The lower part to a depth of about 60 inches 
is olive gray, mottled loam. 

Typically, the Vallers soil has a black loam surface 
layer about 7 inches thick. The subsoil is loam about 25 
inches thick. It is dark gray in the upper part, light olive 
gray in the next part, and olive gray and mottled in the 
lower part. The substratum to a depth of about 60 
inches is dark gray, mottied loam. In some places the 
surface layer is silt loam, clay loam, or silty clay loam. 
In other places salt crystals are in the surface layer. 

Included with these soils in mapping are small areas 
of Cavour, Easby, Exline, and Hamerly soils. These 
included soils make up about 15 percent of the unit. 
Cavour soils are moderately well drained and are on 
rises. Easby and Hamerly soils occur as areas 
intermingled with areas of the Vallers soil. The poorly 
drained Easby soils are highly calcareous and strongly 
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saline. The somewhat poorly drained Hamerly soils 
have a light olive brown substratum. The somewhat 
poorly drained Exline soils have a silty clay subsoil. 
They occur as areas intermingled with areas of the 
Manfred soils. 

Permeability is slow in the Manfred soil and 
moderately slow in the Vallers soil. Runoff is ponded on 
the Manfred soil and very slow on the Vallers soil. 
Available water capacity is moderate in the Manfred soil 
and high in the Vallers soil. A seasonal high water table 
is 1 foot above the surface to 1 foot below in the 
Manired soil and at a depth of 1.0 foot to 2.5 feet in the 
Vallers soil. Organic matter content is high in both soils. 
The dense, alkali subsoil in the Manfred soil restricts 
the depth to which roots can penetrate. 

Most areas are used for range or wildlife habitat. 
These soils are best suited to range. They generally are 
unsuited to cultivated crops and to trees and shrubs 
because of the stoniness and the alkalinity. The 
important range plants on these soils are western 
wheatgrass, alkali cordgrass, switchgrass, and big 
bluestem. The dense, alkali subsoil that restricts the 
penetration of roots and the salts that reduce the 
amount of water available to plants are problems, 
especially if the range is overgrazed. Reestablishing 
vegetation is difficult in denuded areas. Maintaining an 
adequate cover of the important plants heips to prevent 
denuding. Stock water ponds constructed in areas of 
the Manfred soil frequently contain salty water. 

These soils generally are unsuited to buildings and 
septic tank absorption fields because of the wetness 
and the ponding. Better sites generally are nearby. 

The land capability classification of both soils is Vis. 
The productivity index of the unit for spring wheat is 0. 
The range site of the Manfred soil is Saline Lowland, 
and that of the Vallers soil is Subirrigated. 


89—Fordville loam, 0 to 3 percent slopes. This 
deep, level and nearly level, well drained soil is on flats 
on outwash plains and terraces. individual areas range 
from 10 to 200 acres in size. 

Typically, the surface layer is black loam about 7 
inches thick. The subsoil is loam about 26 inches thick. 
ltis very dark grayish brown in the upper part and light 
brownish gray in the lower part. The upper part of the 
substratum is dark grayish brown sand. The next part is 
dark brown very gravelly sand. The lower part to a 
depth of about 60 inches is very dark grayish brown 
gravelly sand. In the Stoney Slough drainage area, the 
gravel in the substratum is more than 35 percent shale 
fragments. In places the dark color of the surface layer 
extends to a depth of only 8 to 16 inches. In some 
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areas the soil is moderately well drained and has 
mottles at a depth of 30 to 40 inches. In other areas the 
depth to sand and gravel is only 14 to 20 inches. 

Included with this soil in mapping are smail areas of 
Divide, Gardena, and Glyndon soils. These soils make 
up about 15 percent of the unit. The somewhat poorly 
drained Divide and Glyndon soils are in swales. They 
are highly calcareous. The moderately well drained 
Gardena soils have a silt loam and very fine sandy 
loam substratum. They occur as areas intermingled with 
areas of the Fordville soil. 

Permeability is moderate in the upper part of the 
Fordville soil and rapid in the lower part. Runoff is slow. 
Available water capacity is moderate. Organic matter 
content is high. Tilth is good. 

Most areas are used for cultivated crops. This soil is 
suited to small grain and sunflowers. It is particularly 
well suited to rye and winter wheat, which make the 
best use of the early season moisture supply and help 
to contro! soil blowing in fall, winter, and spring. The 
main concerns in managing cultivated areas are 
overcoming droughtiness and controlling soil blowing. 
The hazards of soil blowing and water erosion are 
slight; however, soil blowing does occur during some 
windstorms. A system of conservation tillage that leaves 
crop residue on the surface, annual buffer strips, field 
windbreaks, and stripcropping help to control soil 
blowing. Conservation tillage also helps to provide food 
and cover for resident and migratory wildlife. Leaving 
tall stubble on the surface helps to overcome the 
droughtiness. The stubble traps snow and thus 
increases the moisture supply. Because of the low 
available water capacity, fallowing is of limited value. 
Also, it increases the hazard of soil blowing. 

The important range plants on this soil are 
needleancthread and western wheatgrass. Intermediate 
wheatgrass, pubescent wheatgrass, smooth 
bromegrass, and alfalfa are suitable hay and pasture 
plants. No major hazards affect the use of this soil for 
pasture or range. 

This soil is suited to some of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. It is somewhat droughty, and 
the trees and shrubs commonly are affected by 
moisture stress. Irrigation helps to ensure the survival of 
seedlings. Little benefit is derived from fallowing in the 
season prior to planting because of the moderate 
available water capacity. Eliminating grasses and 
weeds before the trees and shrubs are planted and 
then controlling the regrowth of this ground cover can 
improve the survival and growth rates of the seedlings. 
Strips of an annual cover crop between the rows of 
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trees and shrubs help to control soil blowing and protect 
the seedlings from abrasion. 

This soil is well suited to buildings, but it is poorly 
suited to septic tank absorption fields. Because of the 
rapid permeability, the soil readily absorbs but does not 
adequately filter the effluent from septic tanks. The poor 
filtering capacity may result in the pollution of ground 
water. A mound system helps to prevent this pollution. 
The sides of shallow excavations, such as those for 
basements, tend to cave in unless they are shored. 

The land capability classification is Ils. The 
productivity index for spring wheat is 63. The range site 
is Silty. 


90—Dovray silty clay. This deep, level, very poorly 
drained soil is in depressions on lake plains. It is 
subject to ponding. Individual areas range from about 5 
to 80 acres in size. 

Typically, the surface layer is black silty clay about 8 
inches thick. The next layer is black silty clay about 12 
inches thick. The subsoil is silty clay about 25 inches 
thick. It is very dark gray in the upper part and dark 
gray in the lower part. The substratum to a depth of 
about 60 inches is gray, mottled silty clay. It is 
calcareous at a depth of about 50 inches. In places the 
subsoil is calcareous. 

Included with this soil in mapping are small areas of 
the poorly drained Fargo soils on rises. Also included 
are areas of poorly drained, highly calcareous soils on 
the rims of depressions. Included soils make up about 
15 percent of the unit. 

Permeability is very slow in the Dovray soil, and 
runoff is ponded. A seasonal high water table is 2 feet 
above the surface to 1 foot below. Available water 
capacity and organic matter content are high. Tilth is 
poor. 

Most areas are used for cultivated crops. If drained, 
this soil is suited to small grain, corn, and sunflowers. A 
system of constructed drains removes surface water 
from most areas and increases the suitability for crops. 
In undrained areas the wetness generally delays or 
prevents seeding, tilling, and harvesting of cultivated 
crops. The main concerns in managing cultivated areas 
are improving or maintaining tilth and workability and 
maintaining drainage channels. Tillage when the soil is 
neither too wet nor too dry helps to prevent surface 
compaction and improves tilth. Plowing in the fall leaves 
the soil in good condition for seedbed preparation in the 
spring, but it increases the hazard of soil blowing. The 
hazard of soil blowing is moderate. Buffer strips and 
conservation tillage that leaves crop residue on the 
surface help to control soil blowing. 
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The important range plants on this soil are slough 
sedge and rivergrass. In drained areas reed 
canarygrass and creeping foxtail are suitable hay and 
pasture plants. Compaction, trampling, and root 
shearing are problems, especially if the range or 
pasture is grazed when the soil is wet. Grazing should 
be deferred when the soil is wet. 

Drained areas of this soil are suited to all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Undrained 
areas, however, generally are unsuited. The wetness is 
a Critical limitation affecting survival, growth, and vigor. 
The grasses and weeds growing on this soil are 
abundant and persistent. Eliminating this ground cover 
before the trees and shrubs are planted and then 
controlling the regrowth of this cover can improve the 
survival and growth rates of the seedlings. Strips of an 
annual cover crop between the rows of trees and 
shrubs help to control soil blowing and protect the 
seedlings from abrasion. 

This soil generally is unsuited to buildings and septic 
tank absorption fields because of the ponding and the 
very slow permeability. Better sites generally are 
nearby. 

The land capability classification is {\iw. The 
productivity index for spring wheat ranges from 32 to 
73, depending on the degree of drainage. The range 
site is Wetland. 


91—Arveson loam. This deep, level, poorly drained 
soil is on flats on outwash plains. Individual areas range 
from about 10 to 80 acres in size. 

Typically, the surface layer is very dark gray loam 
about 6 inches thick. The next 9 inches is also very 
dark gray loam. The subsoil is about 21 inches thick. It 
is light brownish gray, mottled loam in the upper part 
and dark grayish brown, mottled fine sandy loam in the 
lower part. The upper part of the substratum is grayish 
brown, mottled loamy fine sand. The lower part to a 
depth of 60 inches is gray, mottled clay loam. 

included with these soils in mapping are small areas 
of Marysland, Southam, and Vallers soils. Also included 
are small areas of somewhat poorly drained soils on 
rises. Included soils make up about 25 percent of the 
unit. The poorly drained Marysland and Vallers soils 
occur as areas intermingled with areas of the Arveson 
soil. Marysland soils are gravelly coarse sand in the 
lower part of the substratum. Vallers soils have a loam 
subsoil. The very poorly drained Southam soils are in 
deep depressions. They have a silty clay loam surface 
layer. They are silty clay in the upper part of the 
substratum. 
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Permeability is moderate in the upper part of the 
Arveson soil and rapid in the lower part. Runoff is slow. 
A seasonal high water table is between the surface 
layer and a depth of 2 feet. Available water capacity is 
moderate. Organic matter content is high. Tilth is good. 

Most areas are used for pasture, hay, or wildlife 
habitat; however, some areas are used for cultivated 
crops. If drained, this soil is suited to small grain, 
alfaifa, corn, and sunflowers. Locating suitable drainage 
outlets generally is difficult. As a result, few areas are 
drained. The main concerns in managing cultivated 
areas are overcoming wetness and controlling soil 
blowing. The hazard of soil blowing is moderate, and 
the hazard of water erosion is slight. A system of 
conservation tillage that leaves crop residue on the 
surface, windbreaks, and buffer strips help to control 
soil blowing. 

The important range plants on this soil are big 
bluestem and switchgrass. Reed canarygrass, big 
bluestem, creeping foxtail, and alsike clover are suitable 
hay and pasture plants. Soil blowing is a hazard, 
especially if the range or pasture is overgrazed. 
Maintaining an adequate cover of the important plants 
or of other suitable plants helps to control soil blowing. 

Drained areas of this soil are suited to all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Undrained 
areas, however, generally are unsuited. The wetness is 
a critical limitation affecting survival, growth, and vigor. 
The grasses and weeds growing on this soil are 
abundant and persistent. Eliminating this ground cover 
before the trees and shrubs are planted and then 
controlling the regrowth of this cover can improve the 
survival and growth rates of the seedlings. Strips of an 
annual cover crop between the rows of trees and 
shrubs help to control soil blowing and protect the 
seedlings from abrasion. 

This soil generally is unsuited to buildings and septic 
tank absorption fields because of the wetness. Better 
sites generally are nearby. 

The land capability classification is lw. The 
productivity index for spring wheat ranges from 30 to 
60, depending on the degree of drainage. The range 
site is Subirrigated. 


92B—Barnes-Cavour loams, 3 to 6 percent slopes. 
These deep, gently sloping soils are on till plains. The 
well drained Barnes soil is on rises. The moderately 
well drained, alkali Cavour soil is in swales. individual 
areas range from 5 to 100 acres in size. They are 45 to 
60 percent Barnes loam and 15 to 30 percent Cavour 
loam. The two soils occur as areas so intricately mixed 
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or so small that mapping them separately is not 
practical at the scale used. 

Typically, the Barnes soil has a black loam surface 
layer about 7 inches thick. The subsoil is loam about 22 
inches thick. In sequence downward, it is very dark 
grayish brown, dark brown, dark grayish brown, and 
grayish brown. The substratum to a depth of about 60 
inches is light olive brown, mottled loam. In some 
places the dark color of the surface layer extends to a 
depth of more than 16 inches. In other places the 
surface layer is eroded and is very dark grayish brown. 

Typically, the Cavour soil has a black loam surface 
layer about 6 inches thick. The subsurface layer is very 
dark gray loam about 3 inches thick. The subsoil is 
about 29 inches thick. In sequence downward, it is 
black, dense clay loam; dark gray clay loam; olive gray 
loam; and olive, mottled loam. The substratum to a 
depth of about 60 inches is light olive brown, mottled 
loam. In places the subsurface layer has been mixed 
with the surface layer by cultivation. 

Included with these soils in mapping are small areas 
of Buse, Exline, and Hamerly soils and a few areas of 
moderately sloping soils and a few stony areas. Also 
included are some moderately well drained soils that 
have salts at a depth of 26 to 40 inches. They occur as 
areas intermingled with areas of the Cavour soils. 
Included areas make up about 25 percent of the unit. 
The well drained Buse soils are on knolls and knobs. 
They have a subsoil that is calcareous throughout. The 
somewhat poorly drained Exline soils have salts at a 
depth of about 5 inches. They occur as areas 
intermingled with areas of the Cavour soil. The 
somewhat poorly drained Hamertly soils are in swales. 
They are highly calcareous. 

Permeability is moderately slow in the Barnes soil 
and slow in the Cavour soil. Runoff is medium on both 
soils. Available water capacity is high in the Barnes soil 
and moderate in the Cavour soil. A seasonal high water 
table is at a depth of 4 to 6 feet in the Cavour soil. 
Organic matter content is high in the Barnes soil and 
moderate in the Cavour soil. Tilth is fair in both soils. 
The dense, alkali subsoil in the Cavour soil restricts the 
depth to which roots can penetrate. 

Most areas are used for cultivated crops. These soils 
are suited to small grain, sunflowers, and alfalfa. The 
main concerns in managing cultivated areas are 
improving root penetration in the dense, alkali subsoil of 
the Cavour soil and controlling water erosion. Crops 
growing on the Cavour soil have a characteristic 
stunted appearance because of moisture stress. The 
hazard of soil blowing is slight, and the hazard of water 
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erosion is moderate. A system of conservation tillage 
that leaves crop residue on the surface helps to control 
water erosion. Conservation tillage also helps to provide 
food and cover for resident and migratory wildlife. 
Growing alfalfa and managing crop residue help to 
increase the infiltration rate, improve or maintain tilth, 
and improve root penetration in the dense, alkali subsoil 
of the Cavour soil. 

The important range plants on these soils are 
western wheatgrass, needleandthread, green 
needlegrass, and porcupinegrass. Intermediate 
wheatgrass, pubescent wheatgrass, smooth 
bromegrass, and alfalfa are suitable hay and pasture 
plants. Water erosion is a hazard, especially if the 
range or pasture is overgrazed. Maintaining an 
adequate cover of the important plants or of other 
suitable plants helps to control water erosion. 

The Barnes soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Eliminating 
grasses and weeds before the trees and shrubs are 
planted and then controlling the regrowth of this ground 
cover can improve the survival and growth rates of the 
seedlings. The Cavour soil is suited to only a few of the 
drought- and salt-tolerant species. Irrigation helps to 
ensure the survival of the seedlings. Individual trees 
and shrubs vary in height, density, and vigor. They are 
affected by the restricted root development in the 
dense, alkali subsoil and by the reduced amount of 
available water caused by the salts in the soil. 

These soils are suited to buildings. The Barnes soil is 
suited to septic tank absorption fields, but the Cavour 
soil is poorly suited. The shrink-swell potential is a 
limitation on building sites. Installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The 
drainage system also helps to prevent seepage into 
basements in areas of the Cavour soil. The moderately 
slow permeability of the Barnes soil is a limitation on 
sites for septic tank absorption fields, but it can be 
overcome by enlarging the field. The seasonal high 
water table and the slow permeability of the Cavour soil 
are limitations on sites for absorption fields. A mound 
system helps to overcome these limitations. 

The land capability classification of the Barnes soil is 
Ile, and that of the Cavour soil is IVs. The productivity 
index of the unit for spring wheat is 64. The range site 
of the Barnes soil is Silty, and that of the Cavour soil is 
Claypan. 
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98B—Barnes-Svea loams, 0 to 6 percent slopes, 
extremely stony. These deep, level to gently sloping, 
extremely stony soils are on till plains. The well drained 
Barnes soil is on rises. The moderately well drained 
Svea soil is in swales. Stones cover about 20 to 40 
percent of the surface, and they make up about 20 to 
30 percent of the volume in the soil profile. Individual 
areas range from 5 to 50 acres in size. They are 55 to 
75 percent Barnes loam and 20 to 40 percent Svea 
loam. The two soils occur as areas so intricately mixed 
or sO small that mapping them separately is not 
practical at the scale used. 

Typically, the Barnes soil has a black loam surface 
layer about 7 inches thick. The subsoil is loam about 22 
inches thick. In sequence downward, it is very dark 
grayish brown, dark brown, dark grayish brown, and 
grayish brown. The substratum to a depth of about 60 
inches is light olive brown loam. In a few places the 
surface layer is silt loam or gravelly loam. 

Typically, the Svea soil has a black loam surface soil 
about 12 inches thick. The subsoil is loam about 31 
inches thick. In sequence downward, it is very dark 
brown, very dark grayish brown, grayish brown, and 
light brownish gray and mottled. The substratum to a 
depth of about 60 inches is light olive brown, mottled 
loam. 

Included with these soils in mapping are small areas 
of Buse and Hamerly soils. These included soils make 
up about 5 percent of the unit. The well drained Buse 
soils are on knobs. They have a subsoil that is 
calcareous throughout. The somewhat poorly drained 
Hamerly soils are on flats. They are highly calcareous. 

Permeability is moderately slow in the Barnes and 
Svea soils. Runoff is slow. Available water capacity is 
high. A seasonal high water table is at a depth of 4 to 6 
feet in the Svea soil. Organic matter content is high in 
both soils. 

Most areas are used for range. These soils generally 
are unsuited to cultivated crops, pasture, trees, and 
shrubs because of the stoniness. They are best suited 
to range. No major hazards affect the use of these soils 
for range. The important range plants on these soils are 
western wheatgrass, needleandthread, and green 
needlegrass. 

These soils generally are not used as sites for septic 
tank absorption fields and buildings because of the size 
and number of stones. Better sites generally are 
nearby. 

The land capability classification of both soils is Vs. 
The productivity index of the unit for spring wheat is 0. 
The range site of both soils is Silty. 
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Prime Farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation's short- 
and long-range needs for food and fiber. Because the 
supply of high-quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation's 
prime farmland. 

Prime farmland, as defined by the U.S. Department 
of Agriculture, is the land that is best suited to food, 
feed, forage, fiber, and oilseed crops. It may be 
cultivated land, pasture, woodland, or other land, but it 
is not urban and built-up land or water areas. It either is 
used for food or fiber crops or is available for those 
crops. The soil qualities, growing season, and moisture 
supply are those needed for a well managed soil to 
produce a sustained high yield of crops in an economic 
manner. Prime farmland produces the highest yields 
with minimal inputs of energy and economic resources, 
and farming it results in the least damage to the 
environment. 

Prime farmiand has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The 
level of acidity or alkalinity is acceptable. Prime 
farmland has few or no rocks and is permeable to water 
and air. It is not excessively erodible or saturated with 
water for long periods and is not frequently flooded 
during the growing season. The slope ranges mainly 
from 0 to 6 percent. More detailed information about the 
criteria for prime farmland is available at the local office 
of the Soil Conservation Service. 

About 639,060 acres in Barnes County, or nearly 67 
percent of the total acreage, meets the soil 
requirements for prime farmland. Nearly all of this prime 
farmland is used for crops. The principal crops grown 
on this land are wheat, barley, corn, and sunflowers. 

The map units in the survey area that are considered 
prime farmland are listed at the end of this section. This 
list does not constitute a recommendation for a 
particular land use. The extent of each fisted map unit 
is shown in table 4. The location is shown on the 
detailed soil maps at the back of this publication. The 
soil qualities that affect use and management are 
described under the heading “Detailed Soil Map Units.” 

Soils that have a seasonal high water table qualify 
for prime farmland only in areas where this limitation 
has been overcome by drainage measures. The need 
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for these measures is indicated after the map unit 


name. Onsite evaluation is needed to determine 


whether or not this limitation has been overcome by 


corrective measures. 


The map units that meet the requirements for prime 


farmland are: 


2 Tonka silt loam (where drained) 

bs) Nutley silty clay, 0 to 2 percent slopes 

9B Nutley silty clay, 2 to 6 percent slopes 

12 Lismore-Kranzburg silty clay loams, 0 to 2 
percent slopes 

13B Kranzburg-Lismore silty clay loams, 2 to 6 
percent slopes 

14B Barnes-Buse loams, 3 to 6 percent slopes 

15 Swenoda-Lanona fine sandy loams, 0 to 2 
percent slopes 

15B Lanona-Swenoda fine sandy loams, 2 to 6 
percent slopes 

17B Barnes-Svea loams, 2 to 6 percent slopes 

18 Bearden silty clay loam 

26 Colvin silty clay loam (where drained) 


27 Divide loam 
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Egeland fine sandy loam, 1 to 6 percent 
slopes 

Fargo silty clay (where drained} 
Gardena-Zeil silt loams, 3 to 6 percent slopes 
Gardena silt loam 

Gardena-Glyndon silt loams, 0 to 3 percent 
slopes 

Glyndon silt loam 

Hamerly-Tonka complex, 0 to 3 percent slopes 
(where drained) 

LaDelle silty clay loam 

Overly-Bearden silty clay loams 
Svea-Barnes loams, 0 to 2 percent slopes 
Hamerly-Wyard loams, 0 to 3 percent slopes 
(where drained) 

Hamerly loam, 3 to 6 percent slopes 
Marysland loam (where drained) 

Edgeley toam, 2 to 6 percent slopes 

Sinai silty clay loam, 0 to 2 percent slopes 
Sinai silty clay loam, 2 to 6 percent slopes 
Fordville loam, 0 to 3 percent slopes 
Arveson loam (where drained) 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust Jand 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavior 
characteristics of the soils. They collect data on erosion, 
droughtiness, flooding, and other factors that affect 
various soil uses and management. Field experience 
and collected data on soil properties and performance 
are used as a basis in predicting soil behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; as 
rangeland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, 
and parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment in all or part of the 
survey area. The survey can help planners to maintain 
or create a land use pattern in harmony with the natural 
soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


Lyle Samson, agronomist, and Jerome P. Timm, soil 
conservationist, Soil Conservation Service, helped to prepare this 
section. 


General management needed for crops and pasture 
is suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops and hay and pasture plants are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Detailed Soil Map 
Units.”’ Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

About 88 percent of Barnes County is cultivated. The 
1984 figures show 432,900 acres used for close-grown 
crops, 161,500 acres for row crops, and 36,000 acres 
for forage crops (13). The acreage of summer fallow 
was 74,000 in 1980, 55,000 in 1981, 80,000 in 1982, 
190,000 in 1983, and 120,000 in 1984. The acreage 
used for sunflower production has fluctuated, but it 
generally is declining. It averaged 150,400 acres per 
year from 1980 to 1984. It was 155,000 acres in 1980 
and 135,000 acres in 1984. The acreage used for corn 
and forage has been relatively stable since 1980. 

In 1984 the acreages of the principal close-grown 
crops were as follows: spring wheat, 200,000 acres; 
durum wheat, 28,000 acres; winter wheat, 48,500 acres; 
barley, 140,000 acres; oats, 14,000 acres; and flax, 
14,000 acres. The main row crops were sunflowers and 
corn. Sunflowers were grown on 135,000 acres, corn for 
grain on 20,900 acres, and corn for silage on 5,600 


66 


acres. Alfalfa was grown on 16,000 acres and other hay 
crops on 20,000 acres. Small acreages were planted to 
mustard, rye, buckwheat, lentils, millet, and soybeans. 

The potential of the soils in Barnes County for 
increased production of food and fiber is good. This 
production is steadily increasing as the latest crop 
production technology is applied. This soil survey can 
facilitate the application of this technology. 

The soils and climate of the county are suited to 
most of the crops that are commonly grown in the 
survey area. Crops that are not commonly grown but 
are suitable include dry edible beans, potatoes, and 
rapeseed. 

The principal management measures that help to 
ensure continuing productivity are those that control soil 
blowing and water erosion, maintain or improve fertility 
and tilth, and result in proper use of soil moisture. 

Water erosion and soil blowing reduce the 
productivity of the soils. If the surface layer is lost, most 
of the available plant nutrients also are lost. As a result, 
applications of fertilizer are needed to maintain 
adequate crop production. 

Of equal concern is the loss of organic matter 
through erosion. Soil structure, water infiltration, 
available water capacity, and tilth are all negatively 
affected by this loss. As organic matter is lost and the 
subsoil is exposed and tilled, the remaining soil 
becomes increasingly susceptible to both soil blowing 
and water erosion. 

Soil blowing is a hazard on most of the soils in 
Barnes County. It is a severe hazard on the coarse 
textured and moderately coarse textured soils, including 
those of the Egeland, Lanona, and Swenoda series. 

Bearden, Buse, Colvin, Divide, Easby, Glyndon, 
Hamerly, Vallers, and other soils that have a relatively 
high content of lime are susceptible to soil blowing in 
spring if they have been bare throughout the winter. 
Because of freezing and thawing, soil structure breaks 
down, resulting in aggregates that are susceptible to 
movement. Nearly all soils can be damaged by soil 
blowing if they are bare. 

Water erosion is a severe hazard on moderately 
slaping and steeper soils, such as Barnes, Buse, 
Kloten, Svea, and Zell (fig. 8). The hazard is greatest 
when the surface is bare. 

Conservation practices that control both soil blowing 
and water erosion are those that maintain a protective 
cover on the surface. Examples are conservation tillage 
systems that keep a protective amount of crop residue 
on the surface. Applications of herbicides can help to 
eliminate the need for summer fallow tillage. Cover 
crops are also effective in controlling both soil blowing 
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and water erosion. Field windbreaks, annual wind 
barriers, and stripcropping help to control soil blowing. 
Inclusion of grasses and legumes in the cropping 
system, grassed waterways, diversions, terraces, 
contour farming, and field stripcropping across the slope 
help to control water erosion. A management system 
that uses several measures is the best means of 
protecting the soil. For example, conservation tillage 
can control soil blowing during years when the amount 
of crop residue is adequate, but windbreaks are needed 
during years when the amount of residue is low. 

Moisture at planting time is critical to success of the 
crop during the growing season. In years when the 
amount of available soil moisture is low at planting time, 
crop success for the year is greatly reduced. Measures 
that reduce evaporation and runoff rates, increase the 
rate of water infiltration, and control weeds also 
conserve moisture. Examples are: using stubble muich 
tillage; no-till farming; stripcropping; growing cover 
crops; managing crop residue; letting stubble stand, 
which traps snow; and applying fertilizer. When fallow is 
used to conserve moisture for the next season, a cover 
of crop residue is essential during winter to guard 
against moisture loss and erosion. Weed control helps 
to prevent depletion of the soil moisture supply. 

Measures that improve fertility are needed on many 
soils. Examples are: applying commercial fertilizer, 
growing green-manure crops, including legumes in the 
cropping system, and applying barnyard manure. 

Proper management of soils includes measures that 
maintain good tilth. These measures are particularly 
needed on the Cavour and Nahon soils that have an 
alkali subsoil. They are also needed on the Bearden, 
Colvin, Dovray, Edgeley, Fargo, Kranzburg, LaDelle, 
Lismore, Nutley, Overly, and Sinai soils that have a silty 
clay loam or silty clay surface layer. Measures that 
maintain the content of organic matter are important if 
good tilth is to be maintained. The traditional practice of 
clean-tilled summer fallow contributes to the loss of 
organic matter because it increases susceptibility of the 
soils to erosion. 


Management of Saline and Alkali Soils 


Saline and alkali soils make up about 7 percent of 
Barnes County. Saline soils make up about 4 percent of 
the area, or about 42,780 acres; alkali soils make up 
about 2 percent, or about 23,510 acres; and saline- 
alkali soils make up about 1 percent, or about 3,470 
acres. 

Saline soils have a high concentration of soluble 
salts, or salts that dissolve in water. The saline soils in 
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Figure 8.—The severe hazard of water erosion results in sedimentation in an area of Barnes-Buse loams, 6 to 9 percent slopes. 


Barnes County are in the the Colvin, Easby, Glyndon, 
and Vallers series. 

Saline soils generally develop in areas of restricted 
drainage such as those adjacent to sloughs and 
waterways. Where drainage is poor, salts rise with the 
water table and are concentrated near the surface. This 
salt buildup is reduced by maintaining a surface cover 
of plants. The plant roots use the soil water before it 
can reach the surface and before the salts accumulate. 
The surface cover prevents evaporation at the surface, 
the upward movement of water in the soil, and the 
concentration of salts at the surface. 

Plants growing on saline soils absorb salts from the 
soil water. Excess amounts of certain salts may 
interfere with plant growth. High concentrations of some 
salts are toxic to certain plants. Some salts cause 
nutritional imbalances or deficiencies by restricting the 


uptake or availability of certain plant nutrients. Detecting 
salinity by visual observations in the field is difficult. The 
salts generally are not visible during much of the 
growing season, particularly when the soil is moist. 
Flecks, threads, or masses of soluble salts are 
commonly visible when the soil is dry. Laboratory 
analysis is needed to determine the actual degree of 
salinity in soils. 

Crop response, particularly during periods of soil 
moisture stress, is a useful indicator of the degree of 
salinity in saline soils. For instance, a smail grain crop 
growing on saline soils tends to be stunted and has 
fewer tillers than small grain on nonsaline soils. 
Strongly saline soils are best suited to native grasses or 
to salt-tolerant introduced grasses. Slightly saline or 
moderately saline soils can produce salt-tolerant crops 
and forage. Barley is the most salt-tolerant of the small 
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grains. Of the forage crops, tall wheatgrass, western 
wheatgrass, and alfalfa are salt-tolerant once they are 
established. 

Alkali soils are characterized by a high content of 
exchangeable sodium, which adheres to the clay 
particles in the soil. The alkali soils in Barnes County 
are those of the Cavour and Nahon series. Locally, 
alkali soils are known as “alkali,” or “gumbo.” 

Alkali soils develop in a complex pattern with a very 
distinct microrelief. The physical and chemical 
properties of these soils differ markedly within very 
short distances. In many areas the distance between 
the alkali soils and the surrounding soils that have 
normal physical properties is only a few feet, perhaps 5 
to 10 feet. 

Alkali soils develop in areas of saline soils that 
contain large quantities of sodium salts. Over a long 
period, usually centuries, as the water table drops, rain 
gradually leaches the salts from the upper layers to the 
lower ones. During this leaching process, the clay in the 
soil becomes saturated with sodium, disperses, and 
moves downward with the percolating water. As the 
moving clay concentrates, a dense, alkali subsoil forms. 
The dense subsoil is hard when dry, sticky when wet, 
and nearly impervious to roots, water, and air. An 
example of soils that have a dense, alkali subsoil are 
those of the Cavour and Nahon series. 

As the leaching by soil water continues, the sodium 
is gradually moved lower in the soil profile and 
eventually is carried below rooting depth. The result is a 
more manageable soil, such as Aberdeen. If the 
leaching process continues and nearly all of the sodium 
is removed from the profile, the soil eventually changes 
into a nonalkali soil. This change requires a long period, 
usuaily centuries (4). 

If plowed, alkali soils are characterized by a surface 
layer that is sticky when wet and hard and cloddy when 
dry. A crust forms easily at the surface. The chemical 
and physical properties of these soils are unfavorable 
for plant growth. The harmful effects of the properties 
on plants generally increase as the sodium content 
increases. The effects of the reduced amount of water 
available to plants are more harmful! than the toxic 
effect of the sodium. The plants also are affected by the 
depth to the dense subsoil. 

Identification of alkali soils in cultivated fields 
commonly is difficult because many of the physical 
characteristics, such as columnar structure, have been 
altered by tillage. Crop response, particularly during 
periods of soil moisture stress, is a useful indicator of 
the level of alkalinity in a soil. Crops grown on soils with 
varying amounts of sodium exhibit varying heights and 
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stages of development. If the level of alkalinity is very 
high, the crop cannot grow. The effects of sodium on 
crop growth are influenced by weather conditions, the 
stage of crop growth, and the soil moisture status. A 
measure of the effect of alkalinity on vegetative growth 
is not necessarily a reliable measure of crop yields. In 
many areas the yields of barley and wheat are affected 
less than the vegetative growth of these crops. 

The variability of alkali soils can cause management 
problems. The soils that have a dense, alkali subsoil 
near the surface, such as Cavour and Nahon soils, are 
better suited to grass than to small grain and 
sunflowers. 

Timely tillage is an important management need in 
areas of alkali soils, ‘such as Cavour. These areas 
should be tilled and seeded only when the moisture 
content is favorable. If worked when too wet, the soils 
puddle and crust. If the soils are tilled when too dry, 
tillage and seeding implements cannot easily penetrate 
them. Deep plowing. and chemical amendments can 
help to reclaim alkali soils, but their use may not be 
feasible. To be effective, deep tillage should reach to 
the alkali subsoil and mix several inches:of the 
underlying material with the subsoil and topsoil. 
Depending on the soil, tillage to a depth of 15 to 36 
inches may be needed. Any reclamation of alkali soils is 
a long-term endeavor. Complete reclamation may never 
be achieved. Onsite investigation is needed to confirm 
the feasibility of deep tillage in a particular area. 

Saline-alkali soils develop in areas of restricted 
drainage where salts rise with the water table but where 
some leaching downward of clay and some saturation 
with sodium are evident and a dense, alkali subsoil has 
formed. The saline-alkali soils in Barnes County are 
those of the Exline and Manfred series. The 
management needs and crop responses on these soils 
are a combination of those on saline soils and those on 
alkali soils. 

Additional information about management or 
reclamation of saline and alkali soils is available from 
offices of the Soil Conservation Service, the North 
Dakota Agricultural Experiment Station, and the 
Cooperative Extension Service. 


Productivity Index 


The productivity index is a relative rating of the ability 
of a particular map unit to produce a particular crop 
yield in comparison with other map units. The index 
ranges from 0, which indicates no yield, to 100 which 
indicates the highest yield. When the index is 
calculated, the similar and contrasting inclusions are 
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considered, as well as the soils or soils specified in the 
name of the map unit. 

In Barnes County, a productivity index of 100 was 
considered equal to an average yield of 40 bushels per 
acre of spring wheat. Multiplying the productivity index 
by 40 and then dividing the product by 100 will convert 
the index number to a figure representing the expected 
average yield per acre. Barnes-Buse loams, 3 to 6 
percent slopes, for example, has a productivity index of 
69, which when multiplied by 40 and then divided by 
100, converts to 28, which is the expected annual yield 
of spring wheat in bushels per acre for this map unit 
(see table 5). 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management or 
as otherwise stated are shown in table 5. In any given 
year, yields may be higher or lower than those indicated 
in the table because of variations in rainfall and other 
climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, 
erosion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate and timely tillage; contro! of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; effective use of crop residue, barnyard manure, 
and green manure crops; and harvesting that ensures 
the smallest possible loss. 

The estimated yields reflect the productive capacity 
of each soil for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 
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Land Capability Classification 


Land capability classification shows, in a general 
way, the suitability of soils for most kinds of field crops 
(18). Crops that require special management are 
excluded. The soils are grouped according to their 
limitations for field crops, the risk of damage if they are 
used for crops, and the way they respond to 
management. The criteria used in grouping the soils do 
not include major and generally expensive landforming 
that would change slope, depth, or other characteristics 
of the soils, nor do they include possible but unlikely 
major reclamation projects. Capability classification is 
not a substitute for interpretations designed to show 
suitability and limitations of groups of soils for 
rangeland, for woodland, and for engineering purposes. 

In the capability system, soils are generally grouped 
at three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations or hazards that 
restrict their use. 

Class Il soils have moderate limitations or hazards 
that reduce the choice of plants or that require 
moderate conservation practices. 

Class Ill soils have severe limitations or hazards that 
reduce the choice of plants or that require special 
conservation practices, or both. 

Class IV soils have very severe limitations or hazards 
that reduce the choice of plants or that require very 
careful management, or both. 

Class V soils are not likely to erode but have other 
limitations or hazards, impractical to remove, that limit 
their use. 

Class VI soils have severe limitations or hazards that 
make them generally unsuitable for cultivation. 

Class VII soils have very severe limitations or 
hazards that make them unsuitable for cultivation. 

Class VI! soils and miscellaneous areas have 
limitations or hazards that nearly preclude their use for 
commercial crop production. 

Capability subclasses are soil groups within one 
class. They are designated by adding a small letter, e, 
w, S, orc, to the class numeral, for example, lle. The 
letter e shows that the main hazard is the risk of 
erosion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interferes with plant 
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growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage), s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony: and c, used in only some parts of the United 
States, shows that the chief limitation is climate that is 
very cold or very dry. 

In class | there are no subclasses because the soils 
of this class have few limitations. Class V contains only 
the subclasses indicated by w, s, or c because the soils 
in class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in the section “Detailed Soil Map Units.” 


Rangeland 


This section was prepared by Roy S. Mann, range conservationist, 
Soil Conservation Service. 

in areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

The native vegetation on rangeland consists of a 
wide variety of grasses, grasslike plants, forbs, shrubs, 
and trees. Generally, the plants are suitable for grazing 
and the plant cover is sufficiently productive to justify 
grazing. Cultural treatments generally are not used to 
increase forage production. The composition and 
production of the plant community are determined by 
soil, climate, topography, overstory canopy, and grazing 
management. 

In 1985, approximately 35,000 acres in Barnes 
County, or about 4 percent of the total acreage, was 
rangeland. In areas where it is properly managed, this 
rangeland is similar to the presettlement prairie of the 
late 1800's and early 1900's. Most of the rangeland is 
on loamy glacial till plains and moraines and on loamy 
and silty valley side slopes and shoulder slopes. Much 
of it occurs as rolling to steep, well drained soils or 
level, poorly drained or very poorly drained soils. The 
soils are generally unsuited or, at best, poorly suited to 
cultivated crops. 

In 1985, the farms and ranches in the county had 
about 31,000 head of cattle. Of that number, about 
1,700 were milk cows (5). Most of the ranches include a 
cow-calf operation. A number also include a yearling 
operation, which adds flexibility during periods of tow or 
high forage production. On some ranches used for a 
cow-calf operation, sheep are raised for improved 
income stability. 
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Because of the relatively short growing season, many 
farmers and ranchers have established cool-season 
tame pastures to supplement the forage produced on 
rangeland and to extend the grazing season in spring 
and fall. Droughts of short duration are common. As a 
result, cool-season pastures cannot be grazed in fall in 
many years. Generally, large amounts of hay and feed 
are needed because of the long winters. Hay was 
harvested on about 36,000 acres in 1984 (5). 


Range Site and Condition Classes 


Soils vary in their capacity to produce grasses and 
other plants suitable for grazing. Soils that produce 
about the same kinds and amounts of forage are 
grouped into a range site. 

Each range site has a distinctive potential plant 
community that is referred to as the climax vegetation. 
The climax vegetation is relatively stable and indicates 
what the range site is capable of producing. It 
reproduces itself annually and changes very little as 
long as the environment remains unchanged. On the 
prairie the climax vegetation consists of the kinds of 
plants that grew when the region was settled. It is 
generally the most productive combination of forage 
plants that can be grown on the site. When the site is 
improperly grazed, some of the climax vegetation 
decreases in relative importance and some of it 
increases. Also, other plants invade the site. 

Decreaser plants are the species that decline in 
quantity under close, continuous grazing. They 
generally are the tallest and most productive grasses 
and forbs and are the most palatable to livestock. 

Increaser plants are the species that increase in 
quantity under close grazing at the expense of the 
decreaser species. They generally are the shorter 
plants or the ones less palatable to livestock. 

Invader plants are species normally not included in 
the climax plant community because they cannot 
compete with the climax vegetation for moisture, 
nutrients, and light. They invade the site only after the 
extent of the climax vegetation has been reduced by 
heavy continual grazing. Most invader species have 
little grazing value. 

Range condition classes indicate the present 
composition of the plant community on a range site in 
relation to the climax vegetation. Range condition is 
expressed as excellent, good, fair, or poor, depending 
on how much the present plant community has 
departed from the climax. Excellent indicates that 76 to 
100 percent of the present plant community is the same 
as the climax vegetation; good, 51 to 75 percent; fair, 
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26 to 50 percent: and poor, 25 percent or less. 

Potential forage production depends on the kind of 
range site. Current forage production depends on the 
range condition and the amount of moisture available to 
the plants during the growing season. 

Table 6 shows, for nearly all of the soil in the county, 
the range site and the potential annual production of 
vegetation in favorable, average, and unfavorable 
years. Only those soils that are used as rangeland or 
are suited to use as rangeland are listed. An 
explanation of the column headings in table 6 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
ascertained during this survey; thus, range sites 
generally can be determined directly from the soil map. 
Soil properties that affect moisture supply and plant 
nutrients have the greatest influence on the productivity 
of range plants. Soil reaction, salt content, and a 
seasonal high water table are also important. 

Potential annual production is the amount of 
vegetation that can be expected to grow annually on 
well managed rangeland that is supporting the potential 
natural plant community. It includes all vegetation, 
whether or not it is considered as forage for grazing 
animals. {t includes the current year's growth of leaves, 
twigs, and fruits of woody plants. It does not include the 
increase in stem diameter of trees and shrubs. It is 
expressed in pounds per acre of air-dry vegetation for 
favorable, average, and unfavorable years. Ina 
favorable year, the amount and distribution of 
precipitation and the temperatures make growing 
conditions substantially better than average. In an 
unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Yields are adjusted to a common percent of air-dry 
moisture content. The relationship of green weight to 
air-dry weight varies according to such factors as 
exposure, kinds of plants, amount of shade, recent 
rains, and unseasonable dry periods. 

Range management requires a knowledge of the 
kinds of soil and of the potential natural plant 
community. It also requires an evaluation of the present 
range condition. Range condition is determined by 
comparing the present plant community with the 
potential natural plant community on a particular range 
site. The more closely the existing community 
resembles the potential community, the better the range 
condition. Range condition is an ecological rating only, 
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not necessarily a forage value rating. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
pliant community for that site. Such management 
generally results in the optimum production of forage, 
control of undesirable brush species, conservation of 
water, and control of erosion. Sometimes, however, a 
range condition somewhat below the potential meets 
grazing needs, provides wildlife habitat, and protects 
soil and water resources. 

Good range management keeps the range in 
excellent or good condition. Water is conserved, yields 
are improved, and soils are protected. The main 
management concern is recognizing the changes in the 
plant community that take place gradually and can be 
misinterpreted or overlooked. Growth encouraged by 
heavy rainfall, for example, may lead to the conclusion 
that the range is in good condition, when actually the 
plant cover is weedy and the long-term trend is toward 
lower production. On the other hand, some rangeland 
that has been grazed closely for a short period may 
have a degraded appearance that temporarily obscures 
its quality and ability to recover rapidly. 

Rangeland can recover from prolonged overuse if the 
climax decreaser species have not been completely 
grazed out. If overgrazing is stopped, enough climax 
plants generally remain for proper grazing use, deferred 
grazing, and the grazing system to restore the 
rangeland to an excellent condition. In areas where the 
climax plant community has been destroyed, range 
seeding can improve the condition. Seeding the proper 
climax species also can restore productive rangeland in 
areas of poor-quality cropland. Brush control, 
development of watering facilities, and other mechanical 
practices are needed to improve the potential of some 
rangeland. Proper management is one of the most 
overlooked means of improving rangeland. Adequate 
fencing is essential to achieve proper management. 

The following paragraphs describe the range sites in 
Barnes County. The names of these sites are Clayey, 
Claypan, Limy Subirrigated, Overflow, Saline Lowland, 
Sandy, Shallow, Shallow to Gravel, Silty, Subirrigated, 
Thin Claypan, Thin Upland, Very Shallow, Wetland, and 
Wet Meadow. 


Clayey range site. This site is dominated by a 
mixture of cool-season, mid grasses and an understory 
of short grasses. The principal species are western 
wheatgrass, porcupinegrass, needleandthread, and 
green needlegrass. The understory plants are blue 
grama, prairie junegrass, Pennsylvania sedge, and 
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other upland sedges. Forbs, such as western yarrow, 
scarlet globemallow, and gray sagewort, make up about 
5 percent of the total herbage. The common woody 
plants are fringed sagebrush, western snowberry, and 
prairie rose. 

Continual heavy grazing by cattle results in a 
decrease in the abundance of such plants as western 
wheatgrass, porcupinegrass, needleandthread, green 
needlegrass, and prairie junegrass. The plants that 
increase in abundance under these conditions are blue 
grama, fringed sagebrush, and upland sedges. Further 
deterioration results in a dominance of blue grama, 
Kentucky bluegrass, upland sedges, western ragweed, 
and fringed sagewort. 

Very few problems affect management of this site. 
The water infiltration rate is slow. As a result, an 
adequate cover of vegetation is needed to ensure that 
forage production is not reduced by runoff. Areas where 
the range is in fair condition can generally be restored 
to good or excellent condition by good management of 
the remnant climax species. 


Claypan range site. The climax vegetation on this 
site is primarily a mixture of short and mid grasses, 
sedges, and forbs. The principal species are western 
wheatgrass, green needlegrass, needleandthread, and 
prairie junegrass. Other species are blue grama and 
upland sedges. The common forbs are scarlet 
globemallow, silver scurfpea, and rush skeletonplant. A 
common shrub is fringed sagebrush. 

Continual heavy grazing by cattle results in a 
decrease in the abundance of such plants as green 
needlegrass, prairie junegrass, needleandthread, and 
western wheatgrass. The plants that increase in 
abundance under these conditions are inland saltgrass, 
biue grama, Sandberg bluegrass, upland sedges, and 
fringed sagebrush. Further deterioration results in a 
dominance of blue grama, inland saltgrass, upland 
sedges, fringed sagebrush, and unpalatable forbs. 

This site is easily damaged by overgrazing. Because 
of a dense subsoil and the content of salts in the soil, 
reestablishing the vegetation is difficult in denuded 
areas. Careful management that maintains the 
abundance of the key plants helps to maintain forage 
production and protect the soil from water erosion. 


Limy Subirrigated range site. Tall grasses dominate 
this site. The principal species are little bluestem, big 
bluestem, indiangrass, and switchgrass. Other species 
are slim sedge, fescue sedge, and Baltic rush. The 
common forbs are Maximilian sunflower, stiff sunflower, 
American licorice, and Missouri goldenrod. They make 
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up about 10 percent of the total herbage. 

Continual heavy grazing by cattle results in a 
decrease in the abundance of such plants as big 
bluestem, indiangrass, switchgrass, Maximilian 
sunflower, and stiff sunflower. Little bluestem initially 
increases in abundance under these conditions, but it 
eventually decreases. Further deterioration results in a 
dominance of Kentucky bluegrass, Baltic rush, common 
spikerush, and low-growing sedges, grasses, and forbs. 

Because of the high percentage of warm-season 
grasses, this site can provide high-quality forage late in 
the growing season. In areas where the plant 
community has deteriorated from its potential, 
deferment of grazing during the growing season or a 
planned grazing system can restore the site..In areas 
where the potential plant community has been 
destroyed by cultivation or by extremely severe 
overuse, range seeding can reestablish the major grass 
species. 


Overflow range site. Both tall and mid grasses are 
dominant when this site is in excellent condition. The 
principal species are big bluestem, green needlegrass, 
western wheatgrass, and needleandthread. Other 
species are porcupinegrass, switchgrass, fescue sedge, 
and little bluestem. Several forbs, such as Maximilian 
sunflower, soft goldenrod, gray sagewort, and heath 
aster, make up about 10 percent of the total herbage. 
Several woody plants, such as western snowberry, 
fringed sagebrush, and common chokecherry, 
commonly grow on the site, depending on the position 
on the landscape. They may make up about 5 percent 
of the total herbage. 

Continual heavy grazing by cattle results in a 
decrease in the abundance of such plants as big 
bluestem, green needlegrass, prairie dropseed, and 
switchgrass. The plants that increase in abundance 
under these conditions are western wheatgrass, blue 
grama, Pennsylvania sedge, fescue sedge, and 
Kentucky bluegrass. Further deterioration results in a 
dominance of blue grama, sedges, and unpalatable 
forbs. 

Because of its position on the landscape, this site is 
frequently overgrazed. Separating this site by fencing 
generally is not feasible because of the small size or 
the shape of areas of this site. As a result of flooding 
and the runoff received by these areas, this is a very 
productive site when properly managed. A planned 
grazing system can restore the site and maintain a high 
level of productivity. Reseeding is needed in areas that 
have been farmed. In areas where shrubs dominate, 
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brush control with proper management can help to 
restore productivity. 


Saline Lowland range site. Salt-tolerant, mid 
grasses dominate this site. The principal species are 
Nuttall alkaligrass, inland saltgrass, alkali cordgrass, 
and salt-tolerant species of western wheatgrass and 
slender wheatgrass. Other species are alkali muhly, 
plains bluegrass, foxtail barley, and prairie bulrush. 
Forbs, such as western dock, silverweed cinquefoil, and 
Pursh seepweed, make up about 10 percent of the total 
herbage. 

Continual heavy grazing by cattle results in a 
decrease in the abundance of such plants as Nuttall 
alkaligrass, slender wheatgrass, western wheatgrass, 
and alkali cordgrass. The plants that increase in 
abundance under these conditions are inland saltgrass, 
alkali muhly, foxtail barley, and mat muhly. Further 
deterioration results in a dominance of inland saltgrass, 
foxtail barley, silverweed cinquefoil, and western dock. 

A high content of salts and a restricted available 
water capacity limit forage production on this site. 
Careful management of the adapted salt-tolerant plants 
can maintain good forage production. If the plant 
community has been severely damaged, however, the 
site recovers slowly. Soil blowing and water erosion are 
hazards in denuded areas. Stock water ponds on this 
site frequently contain salty water. If feasible, alternative 
water sources should be developed. 


Sandy range site. The principal grasses on this site 
are needleandthread and prairie sandreed. Other 
species are prairie junegrass, blue grama, western 
wheatgrass, green needlegrass, and upland sedges. 
The site generally has a number of early season forbs, 
such as western yarrow, green sagewort, and Missouri 
goldenrod. Woody plants, such as western snowberry 
and leadplant amorpha, make up about 5 percent of the 
total herbage. 

Continual heavy grazing by cattle results in a 
decrease in the abundance of such plants as 
needieandthread, green needlegrass, prairie sandreed, 
and leadplant amorpha. The plants that increase in 
abundance under these conditions are blue grama, 
upland sedges, sand dropseed, and several forbs. 
Further deterioration results in a dominance of blue 
grama, upland sedges, and unpalatable forbs, such as 
western yarrow, green sagewort, and gray sagewort. 

A low or moderate available water capacity is a 
concern in managing this site. Also, soil blowing is a 
hazard in denuded areas. Management that maintains 
the abundance and vigor of the naturally dominant 
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species results in a natural plant community that 
provides excellent forage for livestock and a protective 
plant cover. 


Shallow range site. A mixture of cool- and warm- 
season, mid grasses dominates this site. The principal 
species are western wheatgrass, needieandthread, and 
green needlegrass. Other species are plains muhly, 
blue grama, porcupinegrass, threadleaf sedge, and 
Pennsylvania sedge. Forbs make up about 10 percent 
of the total herbage. The site has only a small amount 
of woody plants. 

Continual heavy grazing by cattle results in a 
decrease in the abundance of such plants as green 
needlegrass, needieandthread, and porcupinegrass. 
The plants that increase in abundance under these 
conditions are blue grama, western wheatgrass, red 
threeawn, and upland sedges. Further deterioration 
results in a dominance of blue grama, upland sedges, 
unpalatable forbs, and fringed sagewort. 

Because of a limited available water capacity, forage 
production is limited on this site. It varies, depending on 
rainfall patterns. The site is fragile, and the plant 
community can deteriorate rapidly if poor management 
results in severe erosion. Management that keeps the 
plant community near its potential helps to control 
erosion and results in the best use of the available 
water. 


Shallow to Gravel range site. A mixture of cool- and 
warm-season, mid grasses dominates this site. The 
principal species are western wheatgrass, 
needleandthread, green needlegrass, and blue grama. 
Other species are plains muhly, prairie junegrass, red 
threeawn, porcupinegrass, and upland sedges. Forbs 
make up about 10 percent of the total herbage. The site 
has only a small amount of woody plants. 

Continual heavy grazing by cattle results in a 
decrease in the abundance of such plants as green 
needlegrass, western wheatgrass, plains muhly, and 
prairie junegrass. The plants that increase in 
abundance under these conditions are blue grama, red 
threeawn, and upland sedges. Further deterioration 
results in a dominance of blue grama, Kentucky 
bluegrass, upland sedges, unpalatable forbs, and 
fringed sagebrush. 

Because of a limited available water capacity, forage 
production is limited on this site. It varies, depending on 
rainfall patterns. The site is fragile, and the plant 
community can deteriorate rapidly. Because of the 
limited amount of available water, the plant community 
should be kept near its potential. 
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Silty range site. Mid grasses dominate this site. The 
principal species are western wheatgrass, 
needleandthread, green needliegrass, and blue grama. 
Other species are prairie junegrass, prairie dropseed, 
and upland sedges. Forbs make up about 10 percent of 
the total herbage. The site has minor amounts of weedy 
species. 

Continual heavy grazing by cattle results in a 
decrease in the abundance of such plants as green 
needlegrass, prairie junegrass, needleandthread, and 
porcupinegrass. The plants that increase in abundance 
under these conditions are western wheatgrass, blue 
grama, threadleaf sedge, needleleaf sedge, and fringed 
sagebrush. Further deterioration results in a dominance 
of blue grama, Kentucky bluegrass, threadleaf sedge, 
needleleaf sedge, and varying amounts of fringed 
sagebrush, gray sagewort, and other forbs. 

Generally, no major problems affect management of 
this site. In the more sloping areas, however, gullies 
can form along livestock trails. Fencing and improved 
grazing management help to prevent gullying. These 
measures are also beneficial in areas where gullies 
have already formed. Areas where the site is in fair 
condition generally can be restored to good or excellent 
condition by good management. In some areas brush 
control is needed. 


Subirrigated range site. Tall grasses dominate this 
site. The principal species are big bluestem, 
switchgrass, prairie cordgrass, little bluestem, and 
northern reedgrass. Other species are indiangrass, 
western wheatgrass, tall dropseed, and slender 
wheatgrass. The site has minor amounts of sedges and 
rushes. A variety of forbs makes up about 10 percent of 
the total herbage. 

Continual heavy grazing by cattle results in a 
decrease in the abundance of such plants as big 
bluestem, switchgrass, prairie cordgrass, northern 
reedgrass, indiangrass, and little bluestem. The plants 
that increase in abundance under these conditions are 
mat muhly, fowl bluegrass, Baltic rush, common 
spikerush, and undesirable forbs. Further deterioration 
results in a dominance of Kentucky bluegrass and other 
short grasses and grasslike plants and of undesirable 
forbs. 

Because of the high percentage of warm-season 
grasses, this site can provide high-quality forage late in 
the growing season. In areas where the plant 
community has deteriorated from its potential, 
deferment of grazing during the growing season or a 
planned grazing system can restore the site. In areas 
where the potential plant community has been 
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destroyed by cultivation or by extremely severe 
overuse, range seeding can reestablish the major grass 
species. 


Thin Claypan range site. Short grasses dominate 
this site. The principal species are western wheatgrass, 
blue grama, inland saltgrass, and Sandberg bluegrass. 
Other species are prairie junegrass, needleandthread, 
Nuttall alkaligrass, alkali muhly, and needleleaf sedge. 
Forbs make up about 5 percent of the total herbage. 
The common woody plants are fringed sagebrush and 
cactus. 

Continual heavy grazing by cattle results in a 
decrease in the abundance of such plants as western 
wheatgrass, prairie junegrass, and needleandthread. 
Plants that increase in abundance under these 
conditions are blue grama, inland saltgrass, Sandberg 
bluegrass, and alkali muhly. Further deterioration results 
in a dominance of short grasses, sedges, fringed 
sagebrush, broom snakeweed, and undesirable forbs. 

Because of a high content of salts near the surtace, 
productivity is quite low on this site. The site produces 
good-quality forage for cattle only if properly managed. 
If the site is in poor or fair condition, recovery is quite 
slow because of the salts and a dense, alkali subsoil. 
Stock water pits should not be constructed on this site 
because the water is likely to be salty. Careful 
management can maintain or restore the site to good or 
excellent condition. If the vegetation has been 
destroyed by cultivation or the site denuded, range 
seeding can restore the climax vegetation. Good 
seeding techniques are needed. 


Thin Upland range site. Cool- and warm-season, 
mid grasses dominate this site. The principal species 
are little bluestem, needleandthread, western 
wheatgrass, and blue grama. Other species are plains 
muhly, sideoats grama, red threeawn, and upland 
sedges. Forbs make up about 10 percent of the 
herbage. The site has minor amounts of woody plants, 
such as silverberry and western snowberry. 

Continual heavy grazing by cattle results in a 
decrease in the abundance of such plants as little 
bluestem, needleandthread, western wheatgrass, and 
sideoats grama. The plants that increase in abundance 
under these conditions are blue grama, red threeawn, 
upland sedges, and unpalatable forbs. Further 
deterioration results in a dominance of blue grama, 
Kentucky bluegrass, upland sedges, and fringed 
sagebrush. 

Generally, no major problems affect management of 
this site. In the more sloping areas, however, gullies 
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can form along livestock trails. Fencing and improved 
grazing management help to prevent gullying. These 
measures are also beneficial in areas where gullies 
have already formed. Soil blowing is a problem in 
denuded areas. Areas where the site is in fair condition 
generally can be restored to good or excellent condition 
by good management. In some areas brush control is 
needed. 


Very Shallow range site. The site has a mixture of 
cool- and warm-season, mid grasses. The principal 
species are needleandthread, western wheatgrass, blue 
grama, and plains muhly. Other species are prairie 
junegrass, red threeawn, sideoats grama, and upland 
sedges. Forbs and woody plants make up about 10 
percent of the total herbage. 

Continual heavy grazing by cattle results in a 
decrease in the abundance of such plants as 
needieandthread, western wheatgrass, sideoats grama, 
and plains muhly. The plants that increase in 
abundance under these conditions are blue grama, red 
threeawn, sand dropseed, and upland sedges. Further 
deterioratian results in a dominance of blue grama, 
Kentucky bluegrass, red threeawn, upland sedges, and 
undesirable forbs and shrubs. 

Available water capacity is very low on this site. Also, 
water erosion is a hazard in the more sloping areas. 
Gullies can easily form along cattle trails and in 
denuded areas. The site is frequently overgrazed. Once 
it is in fair or poor condition, it recovers slowly because 
of the very low available water capacity. Productivity 
can be maintained by careful management of the cool- 
season, mid grasses and by cross fencing, which helps 
to control livestock traffic patterns. 


Wetland range site. Tall grasses dominate this site. 
The principal species are rivergrass, prairie cordgrass, 
northern reedgrass, slough sedge, and slim sedge. 
Other species are American mannagrass, American 
sloughgrass, Baltic rush, and common spikesedge. 
Common forbs are longroct smartweed and 
waterparsnip. 

Continual heavy grazing by cattle results in a 
decrease in the abundance of such plants as rivergrass, 
slough sedge, prairie cordgrass, and northern 
reedgrass. The plants that increase in abundance under 
these conditions are slim sedge, Baltic rush, common 
spikesedge, and American sloughgrass. Further 
deterioration results in a dominance of Baltic rush, 
common spikesedge, and Mexican dock. 

This site is easily damaged when it is wet. Grazing 
during wet periods results in soil compaction, trampling, 
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and root shearing. Livestock are attracted to this site 
because of the supply of moisture. A planned grazing 
system and deferment of grazing when the site is wet 
help to maintain the climax vegetation and important 
wildlife habitat on this site. 


Wet Meadow range site. Mid sedges dominate this 
site. The principal species are slim sedge, wooly sedge, 


fescue sedge, prairie cordgrass, and northern 


reedgrass. Other species are Baltic rush, common 
spikerush, fowl bluegrass, and switchgrass. Common 
forbs are Rydberg sunflower, tall white aster, and 
common wild mint. 

Continual heavy grazing by cattle results in a 
decrease in the abundance of slim sedge, wooly sedge, 
northern reedgrass, prairie cordgrass, and switchgrass. 
The plants that increase in abundance under these 
conditions are fescue sedge, common spikerush, Baltic 
rush, mat muhly, and fowl bluegrass. Further 
deterioration results in a dominance of low-growing 
sedges, short grasses, western dock, and Canada 
thistle. 

This site is easily damaged when it is wet. Grazing 
during wet periods results in compaction, trampling, and 
root shearing. Livestock are attracted to this site 
because of the supply of moisture. A planned grazing 
system and fencing help to maintain the climax 
vegetation. The site is an excellent source of quality 
hay. 


Woodland, Windbreaks, and Environmental 
Plantings 


Bruce C. Wight, forester, Soil Conservation Service, helped to 
prepare this section. 


Barnes County has approximately 6,500 acres of 
native woodland (8). Most of this woodland is in the 
valley of the Sheyenne River and its tributaries. Trees 
and shrubs also grow on the fringe of wetlands in the 
northern half of Barnes County. The woodland on the 
side slopes and draws of the river valley is primarily on 
Sinai silty clay loam, Kloten loam, Buse loam, and 
Edgeley loam. The woodland on bottom lands is mostly 
on LaDelle silty clay loam. The woodland on the fringe 
of the wetlands is mostly on Hamerly loam. 

The bottom-land forest type is primarily American 
elm, green ash, boxelder, and various willow species. 
Other less common species include cottonwood, 
common chokecherry, highbush cranberry, redosier 
dogwood, and beaked hazel. Green ash and bur oak 
are the dominant woodland types along the side slopes 
of the Sheyenne River Valley. Quaking aspen and 
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paper birch types occur to a lessor degree. Quaking 
aspen clumps are restricted to steep, mainly northeast- 
facing slopes. Other trees and shrubs associated with 
these major tree species include hackberry, American 
basswood, hawthorn, ironwood, beaked hazel, 
American plum, chokecherry, juneberry, highbush 
cranberry, Wood's rose, snowberry, serviceberry, 
smooth sumac, silver buffaloberry, red raspberry, and 
redosier dogwood. The shrubs predominate in the upper 
reaches of the river valley in woody draws. The 
principal species in the woodland fringe of the wetlands 
in the county are quaking aspen, various willow 
species, and redosier dogwood. 

Early settlers used the trees for fuel, lumber, and 
fenceposts. The principal current uses of trees is for 
protection and esthetic purposes. The trees protect the 
soil, homes, livestock, wildlife, and watersheds. 

Windbreaks have been planted in Barnes County 
since the early days of settlement. Most of the early 
plantings were made to protect farmsteads and 
livestock. In the 1930's, approximately 2,300 acres was 
planted to trees and shrubs under the Prairie States 
Forestry Project of the United States Department of 
Agriculture, Forest Service. 

Since the 1930's more than 5.5 million trees have 
been planted on about 8,000 acres by county farmers 
and landowners with the assistance of the Soil 
Conservation Service and the Barnes Soil Conservation 
District. Trees and shrubs are still needed around 
numerous farmsteads, but the major need is for 
windbreaks that help protect soils that are highly 
susceptible to soil blowing. 

The following items should be considered before a 
planting is made: (1) the purpose of the planting, (2) the 
suitability of the soils, (3) the adaptability of the various 
species of trees and shrubs, (4) the location and design 
of the windbreak, and (5) selection of a source of hardy 
and adapted trees and shrubs. If these items are not 
considered, a poor or unsuccessful windbreak may 
result. 

The establishment of a windbreak or an 
environmental planting and the growth of the trees and 
shrubs also depend on suitable site preparation and 
adequate maintenance after the trees and shrubs are 
planted. Grasses and weeds should be eliminated 
before the planting is made, and the competing 
vegetative regrowth of the ground cover should be 
controlled for the life of the windbreak. Some replanting 
of the trees and shrubs may be necessary during the 
first 2 years after planting. 

Farmstead windbreaks protect livestock, buildings, 
and yards from wind and snow. They also protect fruit 
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trees and gardens, and they furnish habitat for wildlife. 
Several rows of low- and high-growing broadleaf and 
coniferous trees and shrubs provide the most 
protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervais 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
Stock of suitable species should be planted properly on 
a well prepared site and maintained in good condition. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 7 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from iocal offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a commercial nursery. 


Recreation 


David D. Dewald, biologist, Soil Conservation Service, helped to 
prepare this section. 


The recreational resource of Barnes County is based 
mainly on the hunting, fishing, picnicking, and camping 
opportunities available on Lake Ashtabula. Boat rentals 
and resort housing are available on the lake. 

The Barnes County Park Board maintains the 
Clausen Springs campground, which is adjacent to the 
Clausen Springs Wildlife Management Area and is 
managed by the North Dakota Game and Fish 
Department. This area provides fishing, hunting, and 
camping opportunities. Two campgrounds are available 
along Interstate 94. Four towns in the county have 
picnicking and limited camping facilities in local parks. 

The Sheyenne River provides many recreational 
opportunities. Although access is somewhat limited, the 
river provides excellent fishing and canoeing. Groomed 
snowmobile trails are also available. 

Hunting and limited fishing opportunities are provided 
on the approximately 5,000 acres of waterfowl 
production areas, 1,800 acres of wildlife management 
areas, and the 2,800 acres of land administered by the 
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North Dakota Department of University and School 
Lands. 

The soils of the survey area are rated in table 8 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. 
Not considered in the ratings, but important in 
evaluating a site, are the location and accessibility of 
the area, the size and shape of the area and its scenic 
quality, vegetation, access to water, potential water 
impoundment sites, and access to public sewer lines. 
The capacity of the soil to absorb septic tank effluent 
and the ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is 
essential. 

In table 8, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations 
are minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 8 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
11 and interpretations for dwellings without basements 
and for local roads and streets in table 10. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing 
roads and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils are gently sloping and are not wet or subject to 
flooding during the period of use. The surface has few 
or no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
venicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
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sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after 
rains, and is not dusty when dry. If grading is needed, 
the depth of the soil over bedrock or a hardpan should 
be considered. 

Paths and trails for hiking and horseback riding 
should require little or no cutting and filling. The best 
soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate siopes and few or no stones or boulders on 
the surface. 


Wildlife Habitat 


David D. Dewald, biologist, Soil Conservation Service, helped to 
prepare this section. 


Barnes County is in the prairie pothole region of 
North Dakota. The survey area has a diverse wildlife 
habitat base. Agricultural activity, since settlement, has 
reduced the quality and quantity of rangeland and 
wetland wildlife habitat but has increased the amount of 
openland wildlife habitat. About 4 percent of the original 
rangeland habitat remains, and a little less than 1 
percent is native woodland habitat. Wildlife habitat and 
diversity are enhanced by the remaining wetlands and 
the riparian habitat along the Sheyenne River. 

Drainage to improve crop production has removed 
approximately 40 percent of the original wetland habitat. 
The remaining wetlands provide habitat for waterfowl 
and furbearers. Large saline lakes in the central and 
north-central parts of the county provide excellent 
goose staging areas during spring and fall migrations. 

Private landowners have planted thousands of miles 
of field shelterbelts to provide wildlife habitat. In 
addition, private landowners have protected 
approximately 17,000 acres of wetlands by conveying 
their drainage rights to the Federal government through 
the small-wetlands acquisition program. Private 
landowners manage many acres of upland and wetland 
primarily for wildlife. The expanded use of no-till and 
conservation tillage systems has increased the amount 
of food and cover available for migratory waterfowl and 
resident wildlife. 

The public lands in Barnes County provide excellent 
wildlife habitat. The U.S. Fish and Wildlife Service 
manages about 5,300 acres as waterfowl production 
areas and 4,500 acres as refuges. The North Dakota 
Game and Fish Department manages approximately 
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1,800 acres of State-owned wildlife management areas. 

Important game bird species in the survey area are 
gray partridge, ring-necked pheasant, ducks, geese, 
mourning dove, sharp-tailed grouse, and sandhill crane. 
Mammals that are hunted include red fox, coyote, white- 
tailed deer, muskrat, mink, raccoon, badger, cottontail 
rabbit, and white-tailed jackrabbit. 

A wide variety of fish species live in the waters of the 
survey area. Northern pike, walleyed pike, yellow perch, 
white bass, largemouth and smallmouth bass, bullhead, 
muskellunge, rainbow trout, channel catfish, bluegill, 
crappie, and rock bass are the major species. The 
majority of the fish are in public lakes and the 
Sheyenne River; however, some are in the numerous 
small ponds in the county. The potential for developing 
additional fishery resources is limited. 

About 175,470 acres, or about 18 percent, of the 
land in Barnes County meets the requirements of soils 
with hydric conditions. The map units in the survey area 
that generally display hydric conditions are listed at the 
end of this paragraph. The hydric conditions are evident 
or present unless the soil has been artificially drained or 
otherwise altered such that it no longer supports a 
predominance of hydrophytic vegetation. The soil map 
does not identity drained areas, nor does the list 
constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4, 
and the location is shown on the detailed soil maps at 
the back of this survey. The soil qualities that affect use 
and management are described in the section ‘Detailed 
Soil Map Units.” 


2 Tonka silt loam 

3 Parnell silty clay loam 

6 Southam silty clay loam 

19 Colvin silty clay loam, saline 

26 Calvin silty clay loam 

36 Fargo silty clay 

50 Hamerly- Tonka complex, 0 to 3 percent slopes 
(Tonka part) 

54 Lamoure silt loam, channeled 

71 Vallers-Parnell complex 

77 Vallers loam, saline 

80 Marysland loam 

84 Easby loam 

88 Manfred and Vallers soils, extremely stony 

90 Dovray silty clay 

91 Arveson loam 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
‘the construction of water impoundments. The kind and 
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abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat 
can be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or 
by promoting the natural establishment of desirable 
plants. 

In table 9, the sails in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that 
are suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element 
of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or 
kind of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficuit 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain 
and seed crops are corn, wheat, oats, sunflowers, and 
barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood 
hazard, and slope. Soil temperature and soil moisture 
are also considerations. Examples of grasses and 
legumes are intermediate and tall wheatgrasses, 
bromegrass, clover, and alfalfa. 
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Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are bluestem, goldenrod, western 
wheatgrass, and blue grama. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of 
the root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are common 
chokecherry, buffaloberry, snowberry, and juneberry. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, wild millet, common reedgrass, 
saltgrass, prairie cordgrass, bulrushes, sedges, and 
reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described 
in the following paragraphs. 

Habitat for openiand wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas 
produce grain and seed crops, grasses and legumes, 
and wild herbaceous plants. The wildlife attracted to 
these areas include gray partridge, pheasant, western 
meadowlark, lark bunting, cottontail, and red fox. 

Habitat for wetland wildlife consists of open, marshy 
or swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include deer, sharp-tailed grouse, western 
meadowlark, and grasshopper sparrow. 
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Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil Properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 or 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, 
shrink-swell potential, available water capacity, and 
other behavioral characteristics affecting engineering 
uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
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cables: (4) evaluate alternative sites for sanitary 
landfills, septic tank absorption fields, and sewage 
lagoons; (5) plan detailed onsite investigations of soils 
and geology: (6) locate potential sources of gravel, 
sand. earthfill, and topsoil; (7) plan drainage systems, 
irrigation systems, ponds, terraces, and other structures 
for soil and water conservation; and (8) predict 
performance of proposed small structures and 
pavements by comparing the performance of existing 
similar structures on the same or similar soils. 

The information in the tables, along with the soil 
maps, the soil descriptions, and other data provided in 
this survey, can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 10 shows the degree and kind of soil 
limitations that affect shallow excavations, dwellings 
with and without basements, small commercial 
buildings, and local roads and streets. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favcrable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soi! properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are 
required. Special feasibility studies may be required 
where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of 
the excavation walls or banks to sloughing or caving is 


affected by soil texture and the depth to the water table. 


Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
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dwellings no higher than three stories. Ratings are 
made for small commercial buildings without 
basements, for dwellings with basements, and for 
dwellings without basements. The ratings are based on 
soil properties, site features, and observed performance 
of the soils. A high water table, flooding, shrink-swell 
potential, and organic layers can cause the movement 
of footings. A high water table, depth to bedrock or to a 
cemented pan, large stones, slope, and flooding affect 
the ease of excavation and construction. Landscaping 
and grading that require cuts and fills of more than 5 or 
6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. 
They have a subgrade of cut or fill soil material, a base 
of gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed pertormance of 
the soils. Depth to bedrock or to a cemented pan, a 
high water table, flooding, large stones, and slope affect 
the ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth 
to a high water table affect the traffic-supporting 
capacity. 


Sanitary Facilities 


Table 11 shows the degree and kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered slight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are 
required. 

Table 11 also shows the suitability of the soils for 
use as daily cover for landfills. A rating of good 
indicates that soil properties and site features are 
favorable for the use and good performance and low 
maintenance can be expected; fair indicates that soil 
properties and site features are moderately favorable 
for the use and one or more soil properties or site 
features make the soil less desirable than the soils 
rated good; and poor indicates that one or more soil 
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properties or site features are unfavorable for the use 
and overcoming the unfavorable properties requires 
special design, extra maintenance, or costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features. and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to 
a cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material 
beneath the absorption field to filter the effluent 
effectively. Many local ordinances require that this 
material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 11 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Considered in 
the ratings are slope, permeability, a high water table, 
depth to bedrock or to a cemented pan, flooding, large 
stones, and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the 
level of sewage in the lagoon causes a lagoon to 
function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope, bedrock, and cemented pans can cause 
construction problems, and large stones can hinder 
compaction of the lagoon floor. 
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Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfilt—trench and area. !n a trench landfill, the waste 
is placed in a trench. It is spread, compacted, and 
covered daily with a thin layer of soil excavated at the 
site. In an area landfill, the waste is placed in 
successive layers on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin 
layer of soil from a source away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 11 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite 
investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil 
blowing. 

After soil material has been removed, the soil 
material remaining in the borrow area must be thick 
enough over bedrock, a cemented pan, or the water 
table to permit revegetation. The soil material used as 
final cover for a landfill should be suitable for plants. 
The surface layer generally has the best workability, 
more organic matter, and the best potential for plants. 
Material from the surface layer should be stockpiled for 
use as the final cover. 


Construction Materials 


Table 12 gives information about the soils as a 
source of roadfill, sand, gravel, and topsoil. The soils 
are rated good, fair, or poor as a source of roadfill and 
topsoil. They are rated as a probable or improbable 
source of sand and gravel. The ratings are based on 
soil properties and site features that affect the removal 
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of the soil and its use as construction material. Normal 
compaction. minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table. the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not 
considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 
thickness of suitable material is a major consideration. 
The ease of excavation is affected by large stones, a 
high water table, and slope. How well the soil performs 
in place after it has been compacted and drained is 
determined by its strength (as inferred from the 
engineering classification of the soil) and shrink-swell 
potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, a low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have a moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. These soils may 
have layers of suitable material, but the material is less 
than 3 feet thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand 
and gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 12, 
only the probability of finding material in suitable 
quantity is evaluated. The suitability of the material for 
specific purposes is not evaluated, nor are factors that 
affect excavation of the material. 
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The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the soil), 
the thickness of suitable material, and the content of 
rock fragments. Kinds of rock, acidity, and stratification 
are given in the soil series descriptions. Gradation of 
grain sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of 
clean sand or gravel or a layer of sand or gravel that is 
up to 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as 
shale and siltstone, are not considered to be sand and 
gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated ts the reclamation potential of the borrow 
area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a 
depth of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of 
less than 8 percent. They are low in content of soluble 
salts, are naturally fertile or respond well to fertilizer, 
and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have 
a relatively high content of clay, soils that have only 20 
to 40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, 
or soils that have slopes of 8 to 15 percent. The soils 
are not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large 
amount of gravel, stones, or soluble salts, have slopes 
of more than 15 percent, or have a seasonal water 
table at or near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. 
Organic matter greatly increases the absorption and 
retention of moisture and nutrients for plant growth. 
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Water Management 


Table 13 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and 
site features are generally favorable for the indicated 
use and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage 
capacity of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the 
soil material below the surface layer to a depth of about 
5 feet. It is assumed that soil layers will be uniformly 
mixed and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features 
include less than 5 feet of suitable material and a high 
content of stones or boulders, organic matter, or salts 
or sodium. A high water table affects the amount of 
usable material. It also affects trafficability. 
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Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement: permeability; depth 
to a high water table or depth of standing water if the 
soil is subject to ponding: slope; susceptibility to 
flooding; subsidence of organic layers; and potential 
frost action. Excavating and grading and the stability of 
ditchbanks are affected by depth to bedrock or to a 
cemented pan, large stones, slope, and the hazard of 
cutbanks caving. The productivity of the soil after 
drainage is adversely affected by extreme acidity or by 
toxic substances in the root zone, such as salts, 
sodium, or sulfur. Availability of drainage outlets is not 
considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The 
design and management of an irrigation system are 
affected by depth to the water table, the need for 
drainage, flooding, available water capacity, intake rate, 
permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones and 
depth to bedrock or to a cemented pan. The 
performance of a system is affected by the depth of the 
root zone, the amount of salts or sodium, and soil 
reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce water erosion and conserve moisture 
by intercepting runoff. Slope, wetness, large stones, 
and depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of soil blowing or water 
erosion, an excessively coarse texture, and restricted 
permeability adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or toa 
cemented pan affect the construction of grassed 
waterways. A hazard of soil blowing, low available 
water capacity, restricted rooting depth, toxic 
substances such as salts or sodium, and restricted 
permeability adversely affect the growth and 
maintenance of the grass after construction. 


Soil Properties 
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Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soil and water features, listed in tables, are 
explained on the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils 
and to delineate them on the soil maps. Samples are 
taken from some typical profiles and tested in the 
laboratory to determine grain-size distribution, plasticity, 
and compaction characteristics. These results are 
reported in table 17. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classification, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 14 gives estimates of the engineering 
classification and of the range of index properties for 
the major layers of each soil in the survey area. Most 
soils have layers of contrasting properties within the 
upper 5 or 6 feet. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each soil 
series under “Soil Series and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and clay 


in the fraction of the soil that is less than 2 millimeters 
in diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural 
terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (1). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter and 
according to plasticity index, liquid limit, and organic 
matter content. Sandy and gravelly soils are identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; silty and 
clayey soils as ML, CL, OL, MH, CH, and OH; and 
highly organic soits as PT. Soils exhibiting engineering 
properties of two groups can have a dual classification, 
for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified in 
one of seven groups from A-1 through A-7 on the basis 
of grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in 
content of fines (silt and clay). At the other extreme, 
soils in group A-7 are fine grained. Highly organic soils 
are classified in group A-8 on the basis of visual 
inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, 
A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested, with group index numbers in 
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parentheses, is given in table 17. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates 
determined mainly by converting volume percentage in 
the field to weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves. numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area 
or from nearby areas and on field examination. 


Physical and Chemical Properties 


Table 15 shows estimates of some characteristics 
and features that affect soil behavior. These estimates 
are given for the major layers of each soil in the survey 
area. The estimates are based on field observations 
and on test data for these and similar soils. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, and 
texture. Permeability is considered in the design of soil 
drainage systems, septic tank absorption fields, and 
construction where the rate of water movement under 
saturated conditions affects behavior. 

Available water capacity refers to the quantity of 
water that the soil is capable of storing for use by 
plants. The capacity for water storage is given in inches 
of water per inch of soil for each major soil layer. The 
capacity varies, depending on soil properties that affect 
the retention of water and the depth of the root zone. 
The most important properties are the content of 
organic matter, soil texture, bulk density, and soil 
structure. Available water capacity is an important factor 
in the choice of plants or crops to be grown and in the 
design and management of irrigation systems. Available 
water capacity is not an estimate of the quantity of 
water actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
of each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
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analyses. Sail reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and 
type of clay minerals in the soil. The size of the load on 
the soil and the magnitude of the change in soil 
moisture content influence the amount of swelling of 
soils in place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For 
others, swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-sweil potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /jow, a change 
of less than 3 percent; moderate, 3 to 6 percent; and 
high, more than 6 percent. Very high, greater than 9 
percent, is sometimes used. 

Erosion factor K indicates the susceptibility of a soil 
to sheet and rill erosion by water. Factor K is one of six 
factors used in.the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 


Barnes County, North Dakota 


average annual rate of soil erosion by wind or water 
that can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing. Soils are grouped 
according to the following distinctions: 

1. Coarse sands, sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult 
to establish. 

2. Loamy coarse sands, loamy sands, loamy fine 
sands, loamy very fine sands, and sapric soil material. 
These soils are very highly erodible. Crops can be 
grown if intensive measures to control soil blowing are 
used. 

3. Coarse sandy loams, sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are 
highly erodible. Crops can be grown if intensive 
measures to control soil blowing are used. 

4L. Calcareous loams, silt loams, clay loams, and 
silty clay loams. These soils are erodible. Crops can be 
grown if intensive measures to control soil blowing are 
used. 

4. Clays, silty clays, noncalcareous clay loams, and 
silty clay loams that are more than 35 percent clay. 
These soils are moderately erodible. Crops can be 
grown if measures to control soil blowing are used. 

5. Noncalcareous loams and silt loams that are less 
than 20 percent clay and sandy clay loams, sandy 
clays, and hemic soil material. These soils are slightly 
erodible. Crops can be grown if measures to control soil 
blowing are used. 

6. Noncaicareous loams and silt loams that are 
more than 20 percent clay and noncalcareous clay 
loams that are less than 35 percent clay. These soils 
are very slightly erodible. Crops can be grown if 
ordinary measures to control soil blowing are used. 

7. Silts, noncalcareous silty clay loams that are less 
than 35 percent clay, and fibric soil material. These 
soils are very slightly erodible. Crops can be grown if 
ordinary measures to control soil blowing are used. 

8. Soils that are not subject to soil blowing because 
of coarse fragments on the surface or because of 
surface wetness. 


Soil and Water Features 


Table 16 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 
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Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the infiltration of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soi! groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained 
sands or gravelly sands. These soils have a high rate of 
water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell 
potential, soils that have a permanent high water table, 
soils that have a claypan or clay layer at or near the 
surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

If a soil is assigned to two hydrologic groups in table 
16, the first letter is for drained areas and the second is 
for undrained areas. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods 
after rainfall or snowmelt is not considered flooding, nor 
is water in swamps and marshes. 

Table 16 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of 
occurrence are estimated. Frequency is expressed as 
none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; occasional 
that it occurs, on the average, once or less in 2 years; 
and frequent that it occurs, on the average, more than 
once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and long if more 
than 7 days. Probable dates are expressed in months. 

The information is based on evidence in the soil 
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profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not 
subject to flooding. 

Also considered are local information about the 
extent and levels of flooding and the relation of each 
soil on the landscape to historic floods. Information on 
the extent of flooding based on soil data is less specific 
than that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. 
The estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 16 are the depth to the seasonal! 
high water table; the kind of water tab!e—that is, 
perched or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 16. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A 
perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of 
the soil. The first numeral in the range indicates how 
high the water rises above the surface. The second 
numeral indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is either 
soft or hard. If the rock is soft or fractured, excavations 
can be made with trenching machines, backhoes, or 
small rippers. If the rock is hard or massive, blasting or 
special equipment generally is needed for excavation. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 


evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and 
is not artificially drained. Silty and highly structured 
clayey soils that have a high water table in winter are 
the most susceptible to frost action. Well drained, very 
gravelly, or very sandy soils are the least susceptible. 
Frost heave and low soil strength during thawing cause 
damage mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the 
soil. Special site examination and design may be 
needed if the combination of factors creates a severe 
corrosion environment. The steel in installations that 
intersect soil boundaries or soil layers is more 
susceptible to corrosion than steel in installations that 
are entirely within one kind of soil or within one soil 
layer. 

For uncoated steel, the risk of corrosion, expressed 
as low, moderate, or high, is based on soil drainage 
class, total acidity, electrical resistivity near field 
capacity, and electrical conductivity of the saturation 
extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Engineering Index Test Data 


Table 17 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are representative of the series 
described in the section “Soil Series and Their 
Morphology.” The soil samples were tested by the 
North Dakota State Highway Department Laboratory. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods are AASHTO classification— 
M 145 (AASHTO), D 3282 (ASTM); Unified 
classification—D 2487 (ASTM); Mechanical analysis—T 
88 (AASHTO), D 2217 (ASTM); Liquid limit—T 89 
(AASHTO), D 423 (ASTM); Plasticity index—T 90 
(AASHTO), D 424 (ASTM); and Moisture density, 
Method A—T 99 (AASHTO), D 698 (ASTM). 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (19). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 18 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Boroll (Bor, meaning 
cool, plus ol/, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property 
of the soil. An example is Haploborolls (Hap/, meaning 
minimal horizonation, plus borol/, the suborder of the 
Mollisols that has a frigid temperature regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 


Udic identifies the subgroup that has a udic moisture 
regime. An example is Udic Haploborolls. 

FAMILY. Families are established within a subgroup 
on the basis of physical and chemical properties and 
other characteristics that affect management. Generally, 
the properties are those of horizons below plow depth 
where there is much biological activity. Among the 
properties and characteristics considered are particle- 
size class, mineral content, temperature regime, depth 
of the root zone, consistence, moisture equivalent, 
slope, and permanent cracks. A family name consists of 
the name of a subgroup preceded by terms that indicate 
soil properties. An example is fine-loamy, mixed Udic 
Haploborolls. 

SERIES. The series consists of soils that have 
similar horizons in their profile. The horizons are similar 
in color, texture, structure, reaction, consistence, 
mineral and chemical composition, and arrangement in 
the profile. The texture of the surface layer or of the 
substratum can differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. A pedon, a small 
three-dimensional area of soil, that is typical of the 
series in the survey area is described. The detailed 
description of each soil horizon follows standards in the 
Soil Survey Manual (17). Many of the technical terms 
used in the descriptions are defined in Soil Taxonomy 
(19). Unless otherwise stated, colors in the descriptions 
are for moist soil. Following the pedon description is the 
range of important characteristics of the soils in the 
series. 

The map units of each soil series are described in 
the section “Detailed Soil Map Units.” 
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Arveson Series 


The Arveson series consists of deep, poorly drained, 
highly calcareous soils on outwash plains. These soils 
formed in glaciofluvial deposits. Permeability is 
moderate in the upper part of the profile and rapid in 
the lower part. Slope is 0 to 1 percent. 

Typical pedon of Arveson loam, 1,815 feet south and 
800 feet east of the northwest corner of sec. 14, T. 138 
N., R. 61 W. 


A—O to 6 inches: very dark gray (10YR 3/1) loam, dark 
gray (10YR 4/1) dry; weak medium granular 
structure; soft, very friable, slightly sticky and 
slightly plastic; many fine and very fine roots; many 
fine and very fine pores; strongly effervescent; 
mildly alkaline; clear smooth boundary. 

ABk—6 to 15 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; moderate medium 
prismatic structure parting to moderate medium 
subangular blocky; soft, very friable, slightly sticky 
and slightly plastic; many very fine roots; many very 
fine pores; violently effervescent; moderately 
alkaline; clear smooth boundary. 

Bk1i—15 to 23 inches; light brownish gray (2.5Y 6/2) 
loam, light gray (2.5Y 7/2) dry; few medium distinct 
yellowish brown (10YR 5/4) mottles; weak medium 
prismatic structure parting to moderate medium and 
fine subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; few very fine roots; 
common soft masses of lime; violently effervescent: 
moderately alkaline; clear wavy boundary. 

Bk2—23 to 36 inches; dark grayish brown (2.5Y 4/2) 
fine sandy loam, light brownish gray (2.5Y 6/2) dry; 
many medium distinct light olive brown (2.5Y 5/4) 
and dark brown (10YR 4/3) mottles; weak medium 
prismatic structure parting to weak medium 
subangular blocky; soft, very friable, slightly sticky 
and slightly plastic; common soft masses of lime; 
strongly effervescent; moderately alkaline; gradual 
wavy boundary. 

C—36 to 48 inches; grayish brown (2.5Y 5/2) loamy fine 
sand, light brownish gray (2.5Y 6/2) dry; many 
medium distinct light olive brown (2.5Y 5/4) mottles; 
single grain; loose, nonsticky and nonplastic; slightly 
effervescent; moderately alkaline; clear smooth 
boundary. 

2Cg—48 to 60 inches; gray (5Y 5/1) clay loam, light 
brownish gray (2.5Y 6/2) dry; many large prominent 
strong brown (7.5YR 5/6) mottles; massive; hard, 
firm, slightly sticky and slightly plastic; slightly 
effervescent; moderately alkaline. 
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The A horizon has hue of 10YR to 5Y and value of 2 
or 3 (3 or 4 when dry). The ABk horizon has hue of 
10YR to 5Y and value of 2 to 4. The Bk horizon has 
hue of 2.5Y or 5Y and chroma of 1 or 2. The C horizon 
has value of 4 to 6. It is loamy fine sand, loamy sand, 
fine sandy loam, or sandy loam within a depth of 40 
inches and clay loam or loam below that depth. 


Barnes Series 


The Barnes series consists of deep, well drained, 
moderately slowly permeable soils on till plains and 
moraines and in stream valleys. These soils formed in 
glacial till. Slope ranges from 0 to 25 percent. 

Typical pedon of Barnes loam, in an area of Barnes- 
Svea loams, 2 to 6 percent slopes; 140 feet west and 
1,620 feet south of the northeast corner of sec. 21, T. 
140 N., R. 57 W. 


Ap—O to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine and fine roots; 
many very fine and fine pores; mildly alkaline; 
abrupt smooth boundary. 

Bwi—7 to 12 inches; very dark grayish brown (10YR 
3/2) loam, dark brown (10YR 4/3) dry; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, friable, slightly 
sticky and slightly plastic; many very fine and fine 
roots; many very fine and fine pores; about 3 
percent gravel; mildly alkaline; clear wavy boundary. 

Bw2—12 to 15 inches; dark brown (10YR 4/3) loam, 
brown (10YR 5/3) dry; moderate medium prismatic 
structure parting to moderate medium subangular 
blocky; hard, friable, slightly sticky and slightly 
plastic; common very fine and fine roots; common 
very fine and fine pores; about 5 percent gravel; 
mildly alkaline; gradual wavy boundary. 

Bki—15 to 19 inches; dark grayish brown (10YR 4/2) 
loam, light brownish gray (10YR 6/2) dry; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, friable, slightly 
sticky and slightly plastic; few roots; common pores; 
about 5 percent gravel; lime disseminated 
throughout; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

Bk2—19 to 29 inches; grayish brown (2.5Y 5/2) loam, 
light brownish gray (2.5Y 6/2) dry; weak medium 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; about 5 percent gravel; 
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few soft masses of lime; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

C—29 to 60 inches; light olive brown (2.5Y 5/4) loam, 
pale yellow (2.5Y 7/4) dry; few fine distinct gray (SY 
6/1) relict mottles; massive; slightly hard, friable, 
slightly sticky and slightly plastic; about 8 percent 
gravel; strongly effervescent; moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 
to 16 inches. The A horizon has value of 2 or 3 (3 or 4 
when dry). It has chroma of 1 in the upper part and 1 or 
2 in the lower part. The Bw horizon has hue of 10YR or 
2.5Y and value of 2 to 4 (3 to 5 when dry). The Bk 
horizon has value of 4 to 6 and chroma of 2 to 4. Some 
pedons have a BCk horizon. The C horizon has value 
of 4 or 5 (5 to 7 when dry) and chroma of 2 to 4. It is 
loam or clay loam. 


Bearden Series 


The Bearden series consists of deep, somewhat 
poorly drained, moderately slowly permeable, highly 
calcareous soils on lake plains. These soils formed in 
glaciolacustrine deposits. Siope is 0 to 1 percent. 

Typical pedon of Bearden silty clay loam, 450 feet 
north and 1,000 feet east of the southwest corner of 
sec. 24, T. 141 N., R. 58 W. 


Ap—O to 9 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium 
subangular blocky structure; slightly hard, friable, 
sticky and plastic; many fine and very fine roots; 
many fine and very fine pores; disseminated lime 
throughout; slightly effervescent; moderately 
alkaline; abrupt smooth boundary. 

Bk1---9 to 18 inches; grayish brown (2.5Y 5/2) silty clay 
loam, light olive gray (5Y 6/2) dry; moderate 
medium angular blocky structure; slightly hard, 
friable, sticky and plastic; common fine and very 
fine roots; common fine and very fine pores; 
disseminated lime throughout; violently effervescent: 
moderately alkaline; clear wavy boundary. 

Bk2—18 to 23 inches; light clive brown (2.5Y 5/4) silty 
clay loam, light yellowish brown (2.5Y 6/4) dry; few 
fine distinct dark yellowish brown (10YR 4/4) 
mottles; weak medium subangular blocky structure; 
slightly hard, friable, sticky and plastic; common fine 
and very fine roots; common fine and very fine 
pores; disseminated lime throughout; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

Bk3—23 to 32 inches; light clive brown (2.5Y 5/4) silty 
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clay loam, light yellowish brown (2.5Y 6/4) dry; 
common fine distinct dark yellowish brown (10YR 
4/4) and common fine prominent gray (5Y 5/1) 
mottles; weak medium subangular blocky structure; 
slightly hard, friable, sticky and plastic; few fine and 
very fine roots; few fine and very fine pores; 
disseminated lime throughout; violently effervescent, 
moderately alkaline; gradual wavy boundary. 
C1—32 to 39 inches; light olive brown (2.5Y 5/4) silt 
loam, pale yellow (2.5Y 7/4) dry; many medium 
distinct gray (5Y 5/1) mottles; massive; slightly hard, 
friable, slightly sticky and slightly plastic; few fine 
and very fine roots; few fine and very fine pores; 
disseminated lime throughout; violently effervescent; 
moderately alkaline; gradual wavy boundary. 
C2—39 to 46 inches; light olive brown (2.5Y 5/4) silty 
clay loam, pale yellow (2.5Y 7/4) dry; many medium 
distinct gray (5Y 5/1) mottles; massive; slightly hard, 
friable, sticky and plastic; disseminated lime 
throughout; mildly alkaline; gradual wavy boundary. 
C3—46 to 60 inches; light olive brown (2.5Y 5/4) silt 
loam, pale yellow (2.5Y 7/4) dry; many medium 
distinct gray (5Y 5/1) mottles; massive; slightly hard, 
friable, sticky and plastic; disseminated lime 
throughout; strongly effervescent; mildly alkaline. 


The thickness of the mollic epipedon ranges from 7 
to 17 inches. The A horizon has value of 2 or 3 (3 or 4 
when dry). The Bk horizon has hue of 10YR to 5Y and 
value of 4 or 5 (5 to 7 when dry). Some pedons have a 
Bky horizon. The © horizon has value of 5 or 6 (5 to 7 
when dry). Some pedons are saline. 


Buse Series 


The Buse series consists of deep, well drained, 
moderately slowly permeable soils on till plains and 
moraines and in stream valleys. These soils formed in 
glacial till. Slope ranges from 3 to 35 percent. 

Typical pedon of Buse loam, in an area of Buse- 
Barnes loams, 15 to 35 percent slopes; 1,190 feet west 
and 10 feet north of the southeast corner of sec. 23, T. 
140 N., R. 58 W. 


A—O to 6 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak medium granular structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine and fine roots; many very 
fine and fine pores; about 5 percent gravel; strongly 
effervescent; moderately alkaline; clear smooth 
boundary. 

Bki—6 to 11 inches; dark grayish brown (2.5Y 4/2) 


92 


loam, grayish brown (2.5Y 5/2) dry; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
and fine roots; many very fine and fine pores; about 
5 percent gravel: lime disseminated throughout; 
violently effervescent; moderately alkaline; gradual 
wavy boundary. 

Bk2—11 to 21 inches; grayish brown (2.5Y 5/2) loam, 
pale yellow (2.5Y 7/4) dry; weak medium 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; common very fine and 
fine roots; common very fine and fine pores; about 
5 percent gravel; common soft masses of lime; 
violently effervescent; moderately alkaline; gradual 
wavy boundary. 

BCk—21 to 31 inches; grayish brown (2.5Y 5/2) loam, 
light yellowish brown (2.5Y 6/4) dry; few fine 
prominent yellowish red (5YR 5/8) mottles; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; about 5 percent gravel; common soft 
masses of lime; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

C—31 to 60 inches; grayish brown (2.5Y 5/2) loam, light 
yellowish brown (2.5Y 6/4) dry; few fine prominent 
strong brown (7.5YR 5/8) relict mottles; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; about 10 percent gravel; strongly 
effervescent; moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 
to 10 inches. The A horizon has value of 2 or 3 (4 0r5 
when dry). It has chroma of 1 in the upper part and 1 or 
2 in the lower part. The Bk and C horizons are loam or 
clay loam. The Bk horizon has hue of 10YR or 2.5Y. 
The C horizon has hue of 2.5Y or 5Y and value of 4 or 
5 (5 to 7 when dry). 


Cavour Series 


The Cavour series consists of deep, moderately well 
drained, slowly permeable, alkali soils on till plains. 
These soils formed in glacial till. Slope ranges from 0 to 
6 percent. 

Typical pedon of Cavour loam, in an area of Svea- 
Cavour loams, 0 to 3 percent slopes; 420 feet west and 
945 feet north of the southeast corner of sec. 10, T. 137 
N., R. 59 W. 


Ap—0 to 6 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate fine granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many fine and very fine and 
common medium roots; many very fine and 
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common fine pores; slightly acid; abrupt smooth 
boundary. 

E—6 to 9 inches; very dark gray (10YR 3/1) loam, gray 
(10YR 5/1) dry; moderate thin platy structure; soft, 
friable, slightly sticky and slightly plastic; many fine 
and very fine roots; many very fine and few fine 
pores; neutral; abrupt smooth boundary. 

Bti—9 to 16 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; moderate medium and 
coarse prismatic structure parting to moderate 
medium angular blocky; extremely hard, very firm, 
sticky and plastic; many very fine and few fine 
roots; common very fine pores; common distinct 
clay films on faces of peds; dark grayish brown 
(10YR 4/2) coatings on faces of peds; mildly 
alkaline; clear smooth boundary. 

Bt2—16 to 19 inches; dark gray (5Y 4/1) clay loam, 
gray (5Y 5/1) dry; moderate medium prismatic 
structure parting to strong medium subangular 
blocky; hard, very firm, sticky and plastic; common 
very fine roots; few very fine pores; few faint clay 
films on faces of peds; olive gray (5Y 5/2) coatings 
on faces of peds; moderately alkaline; clear smooth 
boundary. 

Bkz1—19 to 26 inches; olive gray (5Y 4/2) loam, olive 
gray (5Y 5/2) dry; moderate medium prismatic 
Structure parting to moderate medium subangular 
blocky; slightly hard, firm, slightly sticky and slightly 
plastic; few very fine roots; few very fine pores; 
many medium and fine masses of salts; 
disseminated lime throughout; violently effervescent; 
moderately alkaline; clear wavy boundary. 

Bkz2—26 to 33 inches; olive (5Y 5/3) loam, pale olive 
(5Y 6/3) dry; few fine prominent olive brown (2.5Y 
4/4) motties; moderate medium prismatic structure 
parting to moderate medium subangular blocky; 
slightly hard, firm, slightly sticky and slightly plastic; 
few very fine roots; few fine masses of salts; 
disseminated lime throughout; violently effervescent; 
moderately alkaline; clear wavy boundary. 

Bk—33 to 38 inches; olive (5Y 5/3) loam, pale olive (5Y 
6/3) dry; few fine prominent yellowish brown (10YR 
5/8) and common fine distinct gray (5Y 6/1) mottles; 
weak medium subangular blocky structure; slightly 
hard, firm, slightly sticky and slightly plastic; few soft 
masses of lime; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

C—-38 to 60 inches; light olive brown (2.5Y 5/4) loam, 
light yellowish brown (2.5Y 6/4) dry; many medium 
prominent gray (5Y 6/1) and few fine prominent 
yellowish brown (10YR 5/8) mottles; massive; 
Slightly hard, firm, slightly sticky and slightly plastic; 
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strongly effervescent; moderately alkaline. 


The thickness of the mollic epipedon ranges from 15 
to 25 inches. The depth to gypsum or other salts ranges 
from 16 to 43 inches. 

The A horizon has value of 2 or 3 (3 or 4 when dry). 
The E horizon has chroma of 1 or 2. It is loam or silt 
joam. The Bt horizon has chroma of 1 or 2. It is clay 
loam or silty clay loam. The Bk horizon has hue of 2.5Y 
or 5Y, value of 4 or 5 (5 to 7 when dry), and chroma of 
2 to 4. The C horizon has hue of 2.5Y or 5Y, value of 4 
or 5 (5 to 7 when dry), and chroma of 3 or 4. 


Colvin Series 


The Colvin series consists of deep, poorly drained, 
moderately slowly permeable, highly calcareous soils on 
lake plains and in outwash channels. These soils 
formed in glaciofluvial and glaciolacustrine deposits. 
Slope is 0 to 1 percent. 

Typical pedon of Colvin silty clay loam, 125 feet 
south and 2,070 feet west of the northeast corner of 
sec. 1,T. 139 N., R. 58 W. 


Ap—0 to 7 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; moderate fine 
granular structure; hard, friable, slightly sticky and 
slightly plastic; many fine and very fine roots; many 
fine and very fine pores; slightly effervescent: 
moderately alkaline; abrupt smooth boundary. 

A—7 to 11 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak coarse 
prismatic structure parting to moderate medium 
subangular blocky; hard, friable, sticky and plastic; 
many fine and very fine roots; many fine and very 
fine pores; slightly effervescent; moderately alkaline; 
clear smooth boundary. 

ABk—11 to 16 inches; very dark grayish brown (2.5Y 
3/2) silty clay loam, grayish brown (2.5Y 5/2) dry; 
weak coarse prismatic structure parting to moderate 
medium subangular blocky; hard, friable, sticky and 
plastic; common fine and very fine roots; common 
fine and very fine pores; disseminated lime 
throughout; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

Bkyz—16 to 22 inches; grayish brown (2.5Y 5/2) silty 
clay loam, light brownish gray (2.5Y 6/2) dry; few 
fine distinct yellowish brown (10YR 5/4) mottles; 
weak coarse prismatic structure parting to weak 
medium subangular blocky; hard, friable, sticky and 
plastic; few fine and very fine roots; common 
irregular soft masses of gypsum and salts; 
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disseminated lime throughout; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

BCk—22 to 31 inches; grayish brown (2.5Y 5/2) silty 
clay loam, light brownish gray (2.5Y 6/2) dry; few 
distinct yellowish brown (10YR 5/4) mottles; 
massive; hard, friable, sticky and plastic; 
disseminated lime throughout; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

C—31 to 48 inches; grayish brown (2.5Y 5/2) silty clay 
loam, light gray (5Y 7/2) dry; many coarse 
prominent yellowish brown (10YR 5/8) mottles; 
massive; hard, friable, sticky and plastic; slightly 
effervescent; moderately alkaline; clear smooth 
boundary. 

2Cg1—48 to 55 inches; gray (5Y 5/1) sandy loam, light 
olive gray (5Y 6/2) dry; few fine distinct yellowish 
brown (10YR 5/6) mottles; massive; hard, very 
friable, slightly sticky and slightly plastic; very 
slightly effervescent; moderately alkaline; clear 
smooth boundary. 

3Cg2—55 to 60 inches; gray (5Y 5/1) silty clay loam, 
light gray (SY 7/2) dry; many medium prominent 
yellowish brown (10YR 5/8) mottles; massive; hard, 
friable, sticky and plastic; slightly effervescent; 
moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 
to 14 inches. The A horizon has value of 2 or 3 (3 or 4 
when dry). The Bkyz horizon has hue of 10YR or 2.5Y, 
value of 3 to § (5 to 7 when dry), and chroma of 1 or 2. 
It is silty clay loam or silt loam. The C horizon has value 
of 5 or 6 (5 to 7 when dry) and chroma of 1 to 3. It is 
silt loam or silty clay loam within a depth of 40 inches 
and silty clay loam, loam, or sandy loam below that 
depth. Some pedons are saline. 


Divide Series 


The Divide series consists of deep, somewhat poorly 
drained, highly calcareous soils on outwash plains. 
These soils formed in glaciofluvial deposits. 
Permeability is moderate in the upper part of the profile 
and very rapid in the lower part. Slope is 0 to 1 percent. 

Typical pedon of Divide loam, 200 feet south and 890 
feet west of the northeast corner of sec. 2, T. 142 N., R. 
56 W. 


A1t—0 to 7 inches; black ({0YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak medium subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
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pores; slightly effervescent; mildly alkaline; abrupt 
smooth boundary. 

A2—7 to 11 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak coarse prismatic structure 
parting to moderate medium subangular blocky; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; many very fine pores; 
slightly effervescent; mildly alkaline; clear wavy 
boundary. 

Bk1—11 to 21 inches: dark grayish brown (2.5Y 4/2) 
loam, light brownish gray (2.5Y 6/2) dry. weak 
coarse prismatic structure parting to weak medium 
subangular blocky; hard, friable, slightly sticky and 
slightly plastic; common very fine roots; common 
very fine pores; common soft masses of lime; 
violently effervescent; mildly alkaline; clear wavy 
boundary. 

Bk2—21 to 28 inches; grayish brown (2.5Y 5/2) loam, 
light brownish gray (2.5Y 6/2) dry; few large 
prominent yellowish brown (10YR 5/8) and brownish 
yellow (10YR 6/8) mottles; weak fine subangular 
blocky structure; hard, friable, sticky and slightly 
plastic; about 5 percent gravel; disseminated lime 
throughout; slightly effervescent; mildly alkaline; 
gradual wavy boundary. 

2C—28 to 60 inches; olive brown (2.5Y 4/4) gravelly 
coarse sand, light olive brown (2.5Y 5/4) dry; single 
grain; loose, nonsticky and nonplastic, about 25 
percent gravel; slightly effervescent; mildly alkaline. 


The thickness of the mollic epipedon ranges from 8 
to 16 inches. The depth to sand and gravel ranges from 
20 to 40 inches. 

The A horizon has value of 2 or 3 (4 or 5 when dry). 
The Bk horizon has hue of 10YR or 2.5Y, value of 4 to 
6 (6 or 7 when dry), and chroma of 1 or 2. The content 
of gravel in the lower part of this horizon is 5 to 15 
percent. The 2C horizon has hue of 10YR to SY. 


Dovray Series 


The Dovray series consists of deep, very poorly 
drained, very slowly permeable soils on lake plains. 
These soils formed in glaciolacustrine deposits. Slope is 
0 to 1 percent. 

Typical pedon of Dovray silty clay, 2,250 feet south 
and 680 feet west of the northeast corner of sec. 11, T. 
187 .N., R. 57 W. 


Ap—O to 8 inches; black (10YR 2/1) silty clay, very dark 
gray (10YR 3/1) dry; moderate fine granular 
structure; slightly hard, firm, very sticky and very 
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plastic; many very fine roots; neutral; abrupt smooth 
boundary. 

AB-—8 to 20 inches; black (10YR 2/1) silty clay, very 
dark gray (10YR 3/1) dry; strong very fine and fine 
angular blocky structure; slightly hard, firm, very 
sticky and very plastic; common very fine roots; 
vertical tongues of A horizon material throughout; 
neutral; gradual wavy boundary. 

Bg1—20 to 40 inches; very dark gray (5Y 3/1) silty clay, 
dark gray (5Y 4/1) dry; strong very fine and fine 
angular blocky structure; hard, firm, very sticky and 
very plastic; few fine roots; vertical tongues of A 
horizon material throughout; mildly alkaline; gradual 
wavy boundary. 

Bg2—40 to 45 inches; dark gray (5Y 4/1) silty clay, 
olive gray (5Y 5/2) dry; moderate very fine and fine 
angular blocky structure; slightly hard, firm, very 
sticky and very plastic; few fine roots; vertical 
tongues of A horizon material throughout; mildly 
alkaline; gradual wavy boundary. 

Cg1—45 to 50 inches; gray (5Y 5/1) silty clay, light gray 
(5Y 6/1) dry; many large prominent dark yellowish 
brown (10YR 4/4) mottles; massive; very hard, 
friable, very sticky and very plastic; vertical tongues 
of A horizon material throughout; mildly alkaline; 
gradual wavy boundary. 

Cg2—50 to 60 inches; gray (5Y 5/1) silty clay, light 
olive gray (5Y 6/2) dry; many medium prominent 
very pale brown (10YR 8/4) mottles; massive; very 
hard, firm, very sticky and very plastic; vertical 
tongues of A horizon material extending into this 
horizon; few medium soft masses of lime; strongly 
effervescent; moderately alkaline. 


The thickness of the mollic epipedon ranges from 24 
to 50 inches. The A horizon has value of 2 or 3. The Bg 
horizon has hue of 2.5Y to 5Y, value of 3 or 4 (3 to 5 
when dry), and chroma of 1 or 2. The Cg horizon has 
hue of 2.5Y or 5Y and value of 4 to 6. The content of 
gravel in this horizon is 0 to 5 percent. 


Easby Series 


The Easby series consists of deep, poorly drained, 
moderately slowly permeable, highly calcareous, saline 
soils on till plains. These soils formed in glacial till. 
Slope is 0 to 1 percent. 

Typical pedon of Easby loam, 175 feet north and 140 
feet west of the southeast corner of sec. 13, T. 138 N., 
R. 57 W. 


A—0 to 2 inches; black (10YR 2/1) loam, dark gray 
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(10YR 4/1) dry; weak fine granular structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
very fine and fine roots; many very fine and fine 
pores: slightly effervescent; moderately alkaline; 
clear smooth boundary. 

Akz—2 to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate medium subangular 
blocky structure; hard, friable, slightly sticky and 
slightly plastic; many fine and very fine roots; many 
fine and very fine pores; common masses of salts; 
disseminated lime throughout; strongly effervescent; 
moderately alkaline; irregular wavy boundary. 

ABkz—8 to 16 inches; dark gray (10YR 4/1) loam, gray 
(10YR 5/1) dry; weak medium prismatic structure 
parting to moderate medium and fine subangular 
blocky; hard, friable, sticky and plastic; common fine 
and very fine roots; common fine and very fine 
pores; many masses of salts; common soft masses 
of lime; violently effervescent; moderately alkaline; 
irregular wavy boundary. 

Bky—16 to 22 inches; dark grayish brown (2.5Y 4/2) 
loam, grayish brown (2.5Y 5/2) dry; few medium 
distinct light olive brown (2.5Y 5/4) mottles; weak 
medium and fine angular blocky structure; very 
hard, friable, sticky and plastic; few fine and very 
fine roots; few fine pores; many masses of gypsum; 
disseminated lime throughout; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

BCy—22 to 32 inches; grayish brown (2.5Y 5/2) loam, 
light brownish gray (2.5Y 6/2) dry; common large 
prominent light olive brown (2.5Y 5/6) mottles; 
massive; very hard, friable, sticky and plastic; many 
masses of gypsum; slightly effervescent; moderately 
alkaline; gradual wavy boundary. 

C—32 to 60 inches; light olive brown (2.5Y 5/4) loam, 
light yellowish brown (2.5Y 6/4) dry; many large 
prominent olive yellow (2.5YR 6/6) mottles; 
massive; very hard, friable, sticky and plastic; about 
3 percent gravel; slightly effervescent; moderately 
alkaline. 


The thickness of the mollic epipedon ranges from 7 
to 16 inches. The C horizon is loam or clay loam within 
a depth of 40 inches and silt loam, loam, silty clay loam, 
very fine sand, clay loam, or clay below that depth. 


Edgeley Series 


The Edgeley series consists of moderately deep, well 
drained, moderately permeable soils on till plains. 
These soils formed in glacial till and material weathered 
from shale. Slope ranges from 2 to 6 percent. 
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Typical pedon of Edgeley loam, 2 to 6 percent 
slopes, 2,505 feet east and 1,120 feet south of the 
northwest corner of sec. 9, T. 139 N., R. 58 W. 


Ap—O to 8 inches; black (10YR 2/1) loam, very dark 
grayish brown (10YR 3/2) dry; weak fine granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many fine and very fine roots; many 
fine and very fine pores; neutral; abrupt smooth 
boundary. 

BA—8 to 15 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; slightly hard, 
friable, slightly sticky and slightly plastic; common 
fine and very fine roots; common fine and very fine 
pores; mildly alkaline; clear smooth boundary. 

Bw1—15 to 23 inches; dark grayish brown (2.5Y 4/2) 
clay loam, grayish brown (2.5Y 5/2) dry; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, friable, 
sticky and slightly plastic; common fine and very 
fine roots; common fine and very fine pores; 
moderately alkaline; gradual wavy boundary. 

2Bw2—23 to 32 inches; very dark grayish brown (2.5Y 
3/2) channery silty clay loam, dark grayish brown 
(2.5Y 4/2) dry; weak medium blocky structure; hard, 
firm, sticky and plastic; few fine and very fine roots; 
few fine and very fine pores; about 35 percent shale 
fragments; common soft masses of lime; slightly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

2Cr—32 to 60 inches; very dark grayish brown (2.5Y 
3/2) shale bedrock, grayish brown (2.5Y 5/2) dry; 
few roots in partings and on the surface of 
individual shale particles; lime on the surface of 
some shale particles; strongly effervescent; 
moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 
to 16 inches. The depth to shale bedrock ranges from 
20 to 40 inches. 


Egeland Series 


The Egeland series consists of deep, well drained, 
moderately rapidly permeabie soils on lake plains. 
These soils formed in glaciolacustrine deposits. Slope 
ranges from 1 to 6 percent. 

Typical pedon of Egeland fine sandy loam, 1 to 6 
percent slopes, 170 feet south and 2,200 feet west of 
the northeast corner of sec. 6, T. 140 N., R. 57 W. 
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Ap-—0 to 9 inches; very dark gray (10YR 3/1) fine sandy 
loam, dark gray (10YR 4/1) dry; weak fine and 
medium subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; many very fine 
roots; neutral; abrupt smooth boundary. 

Bwi—9 to 13 inches; dark grayish brown (2.5Y 4/2) fine 
sandy loam, grayish brown (2.5Y 5/2) dry; weak 
coarse prismatic structure parting to weak medium 
and coarse subangular blocky; slightly hard, very 
friable, nonsticky and nonplastic; many very fine 
roots; mildly alkaline; clear smooth boundary. 

Bw2—13 to 18 inches; olive brown (2.5Y 4/4) fine 
sandy loam, light olive brown (2.5Y 5/4) dry; weak 
coarse prismatic structure parting to weak medium 
and coarse subangular blocky; slightly hard, very 
friable, nonsticky and nonplastic; common very fine 
roots; mildly alkaline; clear smooth boundary. 

Bki—18 to 30 inches; light olive brown (2.5Y 5/4) fine 
sandy loam, light yellowish brown (2.5Y 6/4) dry; 
weak medium and coarse subangular blocky 
structure; slightly hard, very friable, nonsticky and 
nonplastic; few very fine roots; violently 
effervescent; disseminated lime throughout; mildly 
alkaline; clear smooth boundary. 

Bk2—30 to 40 inches; light olive brown (2.5Y 5/4) fine 
sandy loam, light yellowish brown (2.5Y 6/4) dry; 
weak coarse subangular blocky structure; soft, 
slightly hard, nonsticky and nonplastic; 
disseminated lime throughout; strongly effervescent; 
mildly alkaline; clear smooth boundary. 

C—40 to 60 inches; light olive brown (2.5Y 5/4) fine 
sandy loam, light yellowish brown (2.5Y 6/4) dry; 
massive; slightly hard, very friable, nonsticky and 
nonplastic; disseminated lime throughout: slightly 
effervescent; mildly alkaline. 


The thickness of the mollic epipedon ranges from 8 
to 16 inches. The A horizon has value of 2 or 3 (3 or 4 
when dry). The Bw horizon has hue of 10YR or 2.5Y, 
value of 2 to 4 (4 to 6 when dry), and chroma of 1 to 4. 
The Bk horizon has value of 4 or 5 (6 or 7 when dry) 
and chroma of 2 to 4. Some pedons have a BCk 
horizon. The C horizon has value of 4 or 5 (6 or 7 when 
dry) and chroma of 2 to 4. It is fine sandy loam or 
sandy loam. It has coarser or finer textures below a 
depth of 40 inches in some pedons. 


Exline Series 


The Exiline series consists of deep, somewhat poorly 
drained, very slowly permeable, alkali soils on lake 
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plains. These soils formed in glaciolacustrine deposits. 
Slope is 0 to 1 percent. 

Typical pedon of Exline silty clay loam, 195 feet west 
and 630 feet north of the southeast corner of sec. 7, T. 
139 N., R. 58 W. 


Ap—0 to 5 inches; black (1OYR 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; moderate fine angular. 
blocky structure; very hard, friable, sticky and 
plastic; common very fine roots; few fine pores; few 
fine masses of salts; mildly alkaline; clear smooth 
boundary. 

Btz1—5 to 11 inches; very dark grayish brown (2.5Y 
3/2) silty clay, dark gray (10YR 4/1) dry; moderate 
medium prismatic structure parting to strong fine 
angular blocky; extremely hard, friable, sticky and 
plastic; common fine roots; common fine pores; 
many distinct clay films on faces of peds; many very 
dark brown (10YR 2/2) coatings on faces of peds; 
few fine masses of salts; moderately alkaline; clear 
smooth boundary. 

Btz2—11 to 15 inches; very dark grayish brown (2.5Y 
3/2) silty clay, dark grayish brown (2.5Y 4/2) dry; 
moderate medium prismatic structure parting to fine 
and very fine medium angular blocky; extremely 
hard, friable, sticky and plastic; few very fine roots; 
common very fine pores; common faint clay films on 
faces of peds; common fine masses of salts; slightly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bkz—15 to 25 inches; dark grayish brown (2.5Y 4/2) 
silty clay, grayish brown (2.5Y 5/2) dry; weak 
medium prismatic structure parting to moderate fine 
angular blocky; extremely hard, firm, sticky and 
plastic; few fine roots; common very fine pores; 
common medium masses of salts; many fine and 
few medium soft masses of lime; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bky—25 to 36 inches; grayish brown (2.5Y 5/2) silty 
clay loam, light gray (2.5Y 7/2) dry; weak coarse 
prismatic structure parting to weak medium 
subangular blocky; extremely hard, firm, sticky and 
plastic; few fine roots; common very fine pores; 
common medium soft masses of gypsum; common 
medium soft masses of lime; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

BC—36 to 50 inches; grayish brown (2.5Y 5/2) silty clay 
loam, pale yellow (5Y 7/3) dry; common fine faint 
yellowish brown (10YR 5/4) mottles; weak medium 
subangular blocky structure; very hard, firm, sticky 
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and plastic: slightly effervescent; moderately 
alkaline: gradual wavy boundary. 

Cy—50 to 60 inches; grayish brown (2.5Y 5/2) silt loam, 
pale yellow (5Y 7/3) dry; many fine prominent 
yellowish brown (10YR 5/6) and many fine and 
large prominent light yellowish brown (2.5Y 6/4) 
mottles; massive; very hard, firm, slightly sticky and 
slightly plastic; common medium masses of 
gypsum; few fine soft masses of lime; strongly 
effervescent; moderately alkaline. 


The depth to carbonates ranges from 11 to 15 
inches. The A horizon has value of 2 or 3 (4 or § when 
dry). Undisturbed pedons have an E horizon 1 to 3 
inches thick. The Btz horizon has hue of 10YR or 2.5Y 
and value of 2 or 3 (3 or 4 when dry). The Bk horizon 
has chroma of 2 or 3. It is silty clay, silty clay loam, or 
clay loam. The C horizon has hue of 2.5Y or 5Y and 
value of 4 or 5 (6 or 7 when dry). It is silty clay loam, 
silt loam, or clay loam. 


Fargo Series 


The Fargo series consists of deep, poorly drained, 
slowly permeable soils on lake plains. These soils 
formed in glaciolacustrine deposits. Slope is 0 to 1 
percent. 

Typical pedon of Fargo silty clay, 1,850 feet west and 
310 feet south of the northeast corner of sec. 11, T. 137 
N., R. 57 W. 


Ap—0 to 8 inches; black (10YR 2/1) silty clay, very dark 
gray (10YR 3/1) dry; weak coarse and medium 
angular blocky structure; hard, firm, sticky and 
plastic; many very fine and fine roots; many very 
fine and fine pores; mildly alkaline; abrupt smooth 
boundary. 

Bwi—8 to 12 inches; very dark brown (10YR 2/2) silty 
clay, very dark gray (10YR 3/1) dry; weak coarse 
prismatic structure parting to strong fine and very 
fine angular blocky; hard, firm, sticky and plastic; 
many very fine and fine roots; many very fine and 
fine pores; vertical tongues of A horizon material 
throughout; mildly alkaline; clear wavy boundary. 

Bw2—12 to 19 inches; dark grayish brown (2.5Y 4/2} 
and very dark gray (10YR 3/1) silty clay, grayish 
brown (2.5Y 5/2) and dark gray (10YR 4/1) dry; 
weak coarse prismatic structure parting to moderate 
fine and very fine angular blocky; hard, firm, sticky 
and plastic; common very fine and fine roots; 
common very fine and fine pores: vertical tongues 
of A horizon material throughout: slightly 
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effervescent; moderately alkaline; gradual wavy 
boundary. 

Bk1—19 to 30 inches; dark grayish brown (2.5Y 4/2) 
silty clay, grayish brown (2.5Y 5/2) dry; moderate 
medium and fine angular blocky structure; hard, 
firm, sticky and plastic; few very fine and fine roots, 
few very fine and fine pores; vertical tongues of A 
horizon material throughout; disseminated lime 
throughout; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

Bk2—30 to 37 inches; dark grayish brown (2.5Y 4/2) 
silty clay, grayish brown (2.5Y 5/2) dry; common 
fine prominent yellowish brown (10YR 5/6) mottles; 
weak medium subangular blocky structure; hard, 
firm, sticky and plastic; few very fine and fine roots; 
common very fine and fine pores; disseminated lime 
throughout; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

Cg1—37 to 44 inches; olive gray (5Y 4/2) silty clay, 
light olive gray (SY 6/2) dry; many medium 
prominent yellowish brown (10YR 5/6) and few fine 
faint gray (5Y 5/1) mottles; massive; hard, firm, 
sticky and plastic; disseminated lime throughout; 
few masses of gypsum; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

Cg2—44 to 49 inches; olive gray (5Y 4/2) silty clay, 
light olive gray (5Y 6/2) dry; many large prominent 
yellowish brown (10YR 5/6) and few fine faint gray 
(5Y 5/1) mottles; massive; very hard, firm, sticky 
and plastic; slightly effervescent; moderately 
alkaline; gradual wavy boundary. 

Cg3—49 to 60 inches; olive gray (SY 4/2) clay, light 
olive gray (5Y 6/2) dry; many medium prominent 
yellowish brown (10YR 5/6) and few fine faint gray 
(5Y 5/1) mottles; massive; very hard, firm, sticky 
and plastic; few masses of gypsum; disseminated 
lime throughout; violently effervescent; moderately 
alkaline. 


The thickness of the mollic epipedon ranges from 8 
to 24 inches. The A horizon has value of 3 or 4 when 
dry. The Bw horizon has value of 3 to 5 when dry. The 
Bw horizon is mottled in some pedons. The C horizon 
has hue of 2.5Y or 5Y, value of 4 or 5 (5 or 6 when 
dry), and chroma of 2 or 3. 


Fordville Series 


The Fordville series consists of deep, well drained 
soils on outwash plains and terraces. These soils 
formed in glaciofluvial deposits. Permeability is 
moderate in the upper part of the profile and rapid in 
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the lower part. Slope ranges from 0 to 3 percent. 

Typical pedon of Fordville loam, 0 to 3 percent 
slopes. 485 feet north and 2,250 feet east of the 
southwest corner of sec. 11, T. 142 N., R. 58 W. 


Ap—0 to 7 inches; black (10YR 2/1) loam, very dark 
gray ({0YR 3/1) dry; moderate medium and fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
and fine roots; many very fine and fine pores; 
neutral; abrupt smooth boundary. 

Bw1—7 to 16 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; 
moderate medium prismatic structure parting to 
moderate coarse and medium subangular blocky; 
slightly hard, friable, slightly sticky and slightly 
plastic: many very fine roots; many very fine and 
few fine pores; mildly alkaline; clear smooth 
boundary. 

Bw2—16 to 21 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; strong 
coarse and medium prismatic structure parting to 
moderate coarse and medium subangular blocky; 
hard, firm, slightly sticky and slightly plastic; many 
very fine roots; many very fine and few fine pores; 
mildly alkaline; gradual smooth boundary. 

Bk—21 to 33 inches; light brownish gray (2.5Y 6/2) 
loam, light gray (2.5Y 7/2) dry; weak coarse 
prismatic structure parting to moderate medium 
subangular blocky; slightly hard, firm, slightly sticky 
and slightly plastic; common very fine roots; many 
very fine and few fine pores; violently effervescent; 
disseminated lime throughout; moderately alkaline; 
abrupt wavy boundary. 

2C1—33 to 52 inches; dark grayish brown (10YR 4/2) 
sand, grayish brown (10YR 5/2) dry; single grain; 
loose, nonsticky and nonplastic; few very fine roots; 
about 10 percent gravel; disseminated lime 
throughout; strongly effervescent; mildly alkaline; 
abrupt wavy boundary. 

2C2—52 to 55 inches; dark brown (10YR 3/3) very 
gravelly sand, brown (10YR 5/3) dry; single grain; 
loose, nonsticky and nonplastic; about 40 percent 
gravel; disseminated lime throughout; strongly 
effervescent; mildly alkaline; abrupt wavy boundary. 

2C3—55 to 60 inches; very dark grayish brown (2.5Y 
3/2) very gravelly sand, grayish brown (2.5Y 5/2) 
dry; single grain; loose, nonsticky and nonplastic; 
about 35 percent gravel; disseminated lime 
throughout; strongly effervescent; mildly alkaline. 


The thickness of the mollic epipedon ranges from 16 
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to 24 inches. The depth to sand and gravel ranges from 
20 to 40 inches. 

The A horizon has value of 2 or 3 (3 or 4 when dry). 
It has chroma of 1 in the upper part and 1 or 2 in the 
lower part. The Bw horizon has value of 2 to 4 and 
chroma of 2 or 3. It is loam or clay loam. The Bk 
horizon has value of 5 or 6 (7 or 8 when dry) and 
chroma of 2 or 3. The 2C horizon has value of 4 or 5 
when dry and chroma of 2 to 4. It is loamy sand, sand, 
gravelly coarse sand, very gravelly sand, gravelly sand, 
or gravelly loamy sand. 


Gardena Series 


The Gardena series consists of deep, moderately 
well drained, moderately permeable soils on lake plains. 
These soils formed in glaciolacustrine deposits. Slope 
ranges from 0 to 6 percent. 

Typical pedon of Gardena silt loam, 385 feet west 
and 420 feet south of the northeast corner of sec. 15, T. 
141.N., R. 58 W. 


Ai—0 to 10 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; weak medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine and fine roots; 
many very fine and fine pores; neutral; clear wavy 
boundary. 

A2—10 to 24 inches; very dark brown (10YR 2/2) silt 
loam, very dark grayish brown (10YR 3/2) dry; 
moderate coarse and medium prismatic structure 
parting to moderate medium subangular blocky; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine and fine roots; common 
very fine and fine pores; mildly alkaline; gradual 
wavy boundary. 

Bw—24 to 34 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine and fine roots; few very fine and fine pores; 
mildly alkaline; gradual wavy boundary. 

Bk—34 to 44 inches; dark grayish brown (2.5Y 4/2) silt 
loam, light brownish gray (2.5Y 6/2) dry; moderate 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
soft masses of lime; violently effervescent; mildly 
alkaline; gradual wavy boundary. 

C1—44 to 54 inches; light olive brown (2.5Y 5/4) silt 
loam, light yellowish brown (2.5Y 6/4) dry; slightly 
hard, friable, slightly sticky and slightly plastic; 
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strongly effervescent: moderately alkaline; gradual 
wavy boundary. 

C2—54 to 60 inches; light olive brown (2.5Y 5/4) 
stratified silt loam and very fine sandy loam, light 
yellowish brown (2.5Y 6/4) dry; slightly hard, very 
friable, slightly sticky and nonplastic; strongly 
effervescent: moderately alkaline. 


The thickness of the moallic epipedon ranges from 16 
to 40 inches. The A horizon has value of 2 or 3 (3 or 4 
when dry). It has chroma of 1 in the upper part and 1 or 
2 in the lower part. The Bw horizon has value of 2 or 3 
(3 or 4 when dry) and chroma of 1 or 2. The Bk horizon 
has hue of 10YR or 2.5Y, value of 4 or 5 (5 to 7 when 
dry), and chroma of 2 to 4. The B horizon is silt loam, 
loam, or very fine sandy loam. The C horizon has value 
of 5 or 6 (5 to 7 when dry) and chroma of 2 to 4. It is 
silt loam, fine sand, very fine sandy loam, silty clay 
loam, or loamy very fine sand. 


Glyndon Series 


The Glyndon series consists of deep, somewhat 
poorly drained, moderately permeable, highly 
calcareous soils on lake plains. These soils formed in 
glaciolacustrine deposits. Slope ranges from 0 to 3 
percent. 

Typical pedon of Glyndon silt loam, 175 feet south 
and 2.315 feet east of the northwest corner of sec. 1, T. 
140 N., R. 58 W. 


Ap—O to 8 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine and fine roots; 
many very fine and fine pores; slightly effervescent; 
moderately alkaline; abrupt smooth boundary. 

AB—8 to 11 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; weak 
coarse prismatic structure parting to moderate 
coarse aiid medium subangular blocky; slightly 
hard. friable, slightly sticky and slightly plastic; many 
very fine and fine roots; many very fine and fine 
pores; strongly effervescent; moderately alkaline; 
gradual wavy boundary. 

Bk1i—11 to 23 inches; dark grayish brown (2.5Y 4/2) silt 
loam, gray (10YR 5/1) dry; moderate coarse and 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine and fine roots; common very fine and fine 
pores; common soft masses of lime; violently 
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effervescent; moderately alkaline; gradual wavy 
boundary. 

Bk2—23 to 28 inches; grayish brown (2.5Y 5/2) silt 
loam, gray (10YR 6/1) dry; moderate coarse and 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine and fine roots; common very fine and fine 
pores; common soft masses of lime; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C1—28 to 41 inches; light yellowish brown (2.5Y 6/4) 
silt loam, light gray (2.5Y 7/2) dry; massive; slightly 
hard, friable, slightly sticky and slightly plastic; 
strongly effervescent; mildly alkaline; gradual wavy 
boundary. 

C2—41 to 50 inches; light olive brown (2.5Y 5/4) silt 
loam, light brownish gray (2.5Y 6/2) dry; common 
fine distinct yellowish brown (10YR 5/4) mottles; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; strongly effervescent; mildly alkaline; 
gradual wavy boundary. 

C3—50 to 60 inches; light olive brown (2.5Y 5/4) very 
fine sandy loam, light yellowish brown (2.5Y 6/4) 
dry; many medium prominent yellowish brown 
(10YR 5/8) mottles; slightly hard, friable, nonsticky 
and nonplastic; slightly effervescent; mildly alkaline. 


The thickness of the mollic epipedon ranges from 7 
to 12 inches. The A horizon has value of 2 or 3 (3 or 4 
when dry). The Bk horizon has hue of 10YR or 2.5Y, 
value of 5 to 7 when dry, and chroma of 1 to 4. Some 
pedons have a Bky horizon. The C horizon has value of 
5 to 7 when dry. It is silt loam or silty clay loam within a 
depth of 40 inches and fine sand, very fine sandy loam, 
silty clay loam, silt loam, or loamy very fine sand below 
that depth. Some pedons are saline. 


Hamerly Series 


The Hamerly series consists of deep, somewhat 
poorly drained, moderately slowly permeable, highly 
calcareous soils on till plains (fig. 9). These soils formed 
in glacial till. Slope ranges from 0 to 6 percent. 

Typical pedon of Hamerly loam, in an area of 
Hamerly-Tonka complex, 0 to 3 percent slopes; 145 feet 
north and 185 feet west of the southeast corner of sec. 
12, T. 142 N., R. 57 W. 


Ap—O to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine and very fine 
granular structure; slightly hard, friable, slightly 


Figure 9.—Profile of a Hamerly soil, which has a black surface 
layer and accumulated lime in the subsoil. Depth is marked in 
feet. 


sticky and slightly plastic; many very fine and fine 
roots: many very fine and fine pores; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Bk—7 to 16 inches; grayish brown (2.5Y 5/2) loam, light 
gray (2.5Y 7/2) dry; moderate medium and fine 
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subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
and fine roots; common very fine and fine pores; 
about 2 percent gravel: violently effervescent; 
disseminated lime throughout; moderately alkaline; 
gradual wavy boundary. 

Bky—16 to 25 inches; light olive brown (2.5Y 5/4) loam, 
light gray (2.5Y 7/2) dry; few fine distinct light 
yellowish brown (10YR 6/4) mottles: weak medium’ 
and fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine and fine roots; few very fine and fine pores; 
about 2 percent gravel; common masses of 
gypsum; disseminated lime throughout; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

By—25 to 37 inches; light olive brown (2.5Y 5/4) loam, 
light yellowish brown (2.5Y 6/4) dry; few medium 
prominent reddish brown (5YR 5/3) mottles; weak 
medium and fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; about 2 percent gravel; common masses of 
gypsum; slightly effervescent; moderately alkaline; 
gradual wavy boundary. 

C1—-37 to 47 inches; light olive brown (2.5Y 5/4) loam, 
light yellowish brown (2.5Y 6/4) dry; few large 
prominent reddish brown (5YR 5/3). mottles; 
massive; hard, friable, slightly sticky and slightly 
plastic; about 5 percent gravel; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C2—47 to 60 inches; light olive brown (2.5Y 5/4) loam, 
pale yellow (2.5Y 7/4) dry; many large prominent 
red (2.5YR 5/6) and gray (5Y 5/1) mottles; massive; 
hard, friable, slightly sticky and slightly plastic; 
about 5 percent gravel: slightly effervescent: 
moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 
to 14 inches. The A horizon has value of 2 or 3 (3 to 5 
when dry). The Bk horizon has hue of 10YR to 5Y, 
value of 3 to 6 (5 to 7 when dry), and chroma of 1 to 4. 
The Bky horizon has value of 5 or 6-(7 or 8 when dry). 
Some pedons do not have a Bky horizon. The C 
horizon has hue of 2.5Y or 5Y, value of 4 to 6, and 
chroma of 2 to 4. 


Kloten Series 


The Kloten series consists of shallow, well drained, 
moderately permeable soils in stream valleys. These 
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soils formed in material weathered from shale. Slope 
ranges from 9 to 35 percent. 

Typical pedon of Kloten silty clay loam, in an area of 
Kloten-Buse complex, 9 to 35 percent slopes; 1,710 feet 
east and 190 feet south of the northwest corner of sec. 
33, T. 138 N., R. 58 W. 


A—0 to 5 inches; very dark grayish brown (2.5Y 3/2) 
silty clay loam, grayish brown (2.5Y 5/2) dry; weak 
fine and very fine subangular blocky structure; hard, 
friable, sticky and plastic; many very fine and fine 
roots; many very fine and fine pores; about 2 
percent shale fragments; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

AC—5 to 10 inches; dark grayish brown (2.5Y 4/2) silty 
clay loam, grayish brown (2.5Y 5/2) dry; moderate 
very fine and fine subangular blocky structure; very 
hard, firm, very sticky and very plastic; common 
very fine and fine roots; common very fine and fine 
pores; about 10 percent shale fragments; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

C—10 to 16 inches;.dark gray (5Y 4/1) very channery 
silty clay loam, gray (5Y 5/1) dry; weak medium 
subangular blocky structure; hard, friable, sticky and 
plastic; few fine and very fine roots; yellowish brown 
(10YR 5/6) stains on surface of some shale 
fragments; about 55 percent shale fragments; 
strongly effervescent; moderately alkaline; clear 
wavy boundary. 

R—16 to 60 inches; dark gray (5Y 4/1) shale bedrock, 
gray (5Y 5/1) dry; an occasional root in partings; 
yellowish brown (10YR 5/6) stains on surface of 
some shale fragments; slightly effervescent on the 
surfaces of shale fragments. 


The depth to shale bedrock ranges from 12 to 20 
inches. The A horizon has hue of 10YR or 2.5Y and 
value of 2 or 3 (4 or 5 when dry). The C horizon has 
hue of 2.5Y or 5Y and value of 3 or 4 (5 or 6 when dry). 


Kranzburg Series 


The Kranzburg series consists of deep, well drained, 
moderately slowly permeable soils on till plains. These 
soils formed in glaciolacustrine deposits and glacial till. 
Slope ranges from 0 to 6 percent. 

Typical pedon of Kranzburg silty clay loam, in an 
area of Kranzburg-Lismore silty clay loams, 2 to 6 
percent slopes; 470 feet west and 105 feet south of the 
northeast corner of sec. 15, T. 137 N., R. 57 W. 


Ap—0 to 8 inches; black (10YR 2/1) silty clay loam, 
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very dark gray (10YR 3/1) dry; moderate medium 
subangular blocky structure; slightly hard, friable, 
sticky and plastic; many fine and very fine roots; 
many fine and very fine pores; neutral; abrupt 
smooth boundary. 

Bw1—8 to 11 inches; very dark grayish brown (10YR 
3/2) silty clay loam, grayish brown (10YR 5/2) dry; 
moderate medium prismatic structure parting to 
moderate medium and fine subangular blocky; hard, 
friable, sticky and plastic; common fine and very 
fine pores; many distinct black (10YR 2/1) coatings 
on faces of peds; vertical tongues of A horizon 
material throughout; mildly alkaline; clear smooth 
boundary. 

Bw2—11 to 19 inches; dark grayish brown (10YR 4/2) 
silty clay loam, brown (10YR 5/3) dry; moderate 
medium prismatic structure parting to moderate 
medium and fine subangular blocky; hard, firm, 
sticky and plastic; common fine and very fine roots; 
common fine and very fine pores; common distinct 
black (10YR 2/1) coatings on faces of peds; vertical 
tongues of A horizon material throughout; mildiy 
alkaline; gradual wavy boundary. 

2Bk1—19 to 23 inches; brown (10YR 5/3) clay loam, 
pale brown (10YR 6/3) dry; moderate medium 
subangular blocky structure; hard, firm, sticky and 
plastic; common fine and very fine roots; common 
fine and very fine pores; about 5 percent gravel: 
disseminated lime throughout; violently effervescent: 
moderately alkaline; gradual wavy boundary. 

2Bk2—23 to 34 inches; light olive brown (2.5Y 5/4) 
loam, light yellowish brown (2.5Y 6/4) dry; weak 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; few very fine 
roots; few very fine pores; about 5 percent gravel: 
many fine soft masses of lime; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

2C1—34 to 43 inches; light olive brown (2.5Y 5/4) loam, 
light yellowish brown (2.5Y 6/4) dry; massive; hard, 
friable, slightly sticky and slightly plastic; about 5 
percent gravel; few fine soft masses of lime; 
strongly effervescent; moderately alkaline; gradual! 
wavy boundary. 

2C2—43 to 60 inches; light olive brown (2.5Y 5/4) loam, 
light yellowish brown (2.5Y 6/4) dry; few large 
prominent yellowish brown (10YR 5/8) mottles; 
massive; hard, friable, slightly sticky and slightly 
plastic; about 5 percent gravel; disseminated lime 
throughout; strongly effervescent; moderately 
alkaline. 
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The thickness of the mollic epipedon ranges from 7 
to 16 inches. The A horizon has value of 2 or 3 (3 or 4 
when dry) and chroma of 1. The Bw horizon has hue of 
10YR or 2.5Y and value of 4 or 5 when dry. It is silty 
clay loam or silt loam. The Bk horizon has value of 4 or 
5 (5 or 6 when dry). The 2C horizon has value of 4 or 5 
(5 or 6 when dry) and chroma of 3 or 4. It is loam or 
clay loam. 


LaDelle Series 


The LaDelle series consists of deep, moderately well 
drained, moderately permeable soils on flood plains. 
These soils formed in alluvium. Slope is 0 to 1 percent. 

Typical pedon of LaDelle silty clay loam, 505 feet 
east and 630 feet south of the northwest corner of sec. 
33, T. 140 N., R. 58 W. 


Ai—O to 4 inches; black (10YR 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; moderate coarse and 
medium granular structure; hard, very friable, 
slightly sticky and plastic; common very fine and 
fine roots; common fine and very fine and many 
medium pores; slightly effervescent; mildly alkaline; 
clear smooth boundary. 

A2—4 to 11 inches; very dark gray (10YR 3/1) silty clay 
loam, gray (10YR 5/1) dry; strong fine and very fine 
subangular blocky structure; hard, friable, sticky and 
plastic; few medium and common very fine and fine 
roots: few medium and common very fine and fine 
pores: strongly effervescent; mildly alkaline; clear 
smooth boundary. 

Bw—11 to 17 inches; very dark gray (10YR 3/1) silty 
clay loam, gray (10YR 5/1) dry; moderate medium 
blocky structure; hard, friable, slightly sticky and 
plastic; few medium and very fine and common fine 
roots; few medium and common very fine and fine 
pores: slightly effervescent; moderately alkaline; 
clear smooth boundary. 

Ab—17 to 30 inches: very dark gray (10YR 3/1) silty 
clay loam, dark gray (10YR 4/1) dry; weak medium 
subangular blocky structure parting to moderate fine 
granular; hard, friable, slightly sticky and slightly 
plastic: few medium and common fine and very fine 
roots: few medium and common fine and very fine 
pores; slightly effervescent; moderately alkaline; 
gradual wavy boundary. 

C—30 to 60 inches; very dark grayish brown (2.5Y 3/2) 
stratified silty clay loam and silt loam, grayish brown 
(2.5Y 5/2) dry; slightly hard, friable, slightly sticky 
and slightly plastic; common very fine and few fine 
roots: few fine and common very fine pores; thin 
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strata of dark grayish brown (10YR 4/2); strongly 
effervescent; moderately alkaline. 


The thickness of the mollic epipedon ranges from 30 
to 50 inches. The A horizon has value of 3 to 5 when 
dry. The Bw horizon has value of 2 or 3 (4 or 5 when 
dry). The C horizon has hue of 10YR or 2.5Y, value of 
2 or 3 (4 or 5 when dry), and chroma of 1 to 3. 


Lamoure Series 


The Lamoure series consists of deep, poorly drained, 
moderately permeable soils on flood plains. These soils 
formed in alluvium. Slope is 0 to 1 percent. 

Typical pedon of Lamoure silt loam, channeled, 165 
feet north and 1,990 feet west of the southeast corner 
of sec. 26, T. 142 N., R. 56 W. 


A1—0 to 7 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine and fine roots; 
many very fine and fine pores; slightly effervescent; 
mildly alkaline; abrupt smooth boundary. 

A2—7 to 16 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
and fine roots; many very fine and fine pores; few 
masses of salts; slightly effervescent; moderately 
alkaline; abrupt wavy boundary. 

A3—16 to 24 inches; very dark gray (10YR 3/1) silty 
clay loam, gray (10YR 5/1) dry; hard, friable, sticky 
and plastic; weak medium and fine subangular 
blocky structure; few very fine and fine roots; few 
fine pores; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

A4—24 to 40 inches; very dark gray (10YR 3/1) silty 
clay loam, gray (10YR 5/1) dry; weak medium and 
fine subangular blocky structure; hard, friable, sticky 
and plastic; few very fine and fine roots; few fine 
pores; strongly effervescent; moderately alkaline; 
gradual wavy boundary. 

C1—40 to 55 inches; dark grayish brown (2.5Y 4/2) silty 
clay loam, light brownish gray (2.5Y 6/2) dry; few 
fine distinct olive brown (2.5Y 4/4) mottles; massive; 
hard, friable, sticky and plastic; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C2—55 to 60 inches; dark grayish brown (2.5Y 4/2) silty 
clay loam, light brownish gray (2.5Y 6/2) dry; few 
fine distinct olive brown (2.5Y 4/4) mottles; massive; 
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hard. friable, sticky and plastic; violently 
effervescent; moderately alkaline. 


The thickness of the mollic epipedon ranges from 24 
to 40 inches. The C horizon has hue of 2.5Y or 5Y, 
value of 3 to 5 (6 or 7 when dry), and chroma of 1 or 2. 
It is silty clay loam or silt loam within a depth of 40 
inches and loam, silt loam, silty clay loam, loamy 
coarse sand, coarse sandy loam, or loamy sand below 
that depth. 


Lanona Series 


The Lanona series consists of deep, well drained 
soils on lake plains. These soils formed in 
glaciolacustrine deposits and glacial till. Permeability is 
moderately rapid in the upper part of the profile and 
moderately slow in the lower part. Slope ranges from 0 
to 9 percent. 

Typical pedon of Lanona fine sandy loam, in an area 
of Lanona-Swenoda fine sandy loams, 2 to 6 percent 
slopes; 130 feet east and 150 feet south of the 
northwest corner of sec. 4, T. 140 N., R. 57 W. 


Ap—O to 8 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; weak medium 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many fine and very fine 
roots; many fine and very fine pores; neutral; abrupt 
smooth boundary. 

Bwi—8 to 12 inches; very dark grayish brown (10YR 
3/2) fine sandy loam, grayish brown (10YR 5/2) dry; 
weak coarse prismatic structure parting to weak 
coarse subangular blocky; slightly hard, very friable, 
slightly sticky and slightly plastic; common fine and 
very fine roots; common fine and very fine pores; 
neutral; clear smooth boundary. 

Bw2—12 to 28 inches; dark grayish brown (2.5Y 4/2) 
fine sandy loam, grayish brown (2.5Y 5/2) dry; weak 
medium prismatic structure parting to weak medium 
subangular blocky; slightly hard, very friable, slightly 
sticky and slightly plastic; common fine and very 
fine roots; common fine and very fine pores; mildly 
alkaline; gradual wavy boundary. 

2Bk—28 to 42 inches; grayish brown (2.5Y 5/2) loam, 
light brownish gray (2.5Y 6/2) dry; weak fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few fine and very 
fine roots; few fine and very fine pores; common 
soft masses of lime; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

2C—42 to 60 inches; light olive brown (2.5Y 5/4) loam, 
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light gray (2.5Y 7/2) dry; few fine distinct gray 
(10YR 5/1) and yellowish brown (10YR 5/6) mottles; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; strongly effervescent; moderately 
alkaline. 


The thickness of the mollic epipedon ranges from 7 
to 12 inches. The depth to the 2B horizon ranges from 
20 to 40 inches. 

The A horizon has value of 2 or 3 (3 or 4 when dry). 
It has chroma of 1 in the upper part and 1 or 2 in the 
lower part. The Bw horizon has value of 2 to 5 (4 to 6 
when dry) and chroma of 1 to 4. Some pedons have a 
2Bw horizon. The 2Bk horizon has hue of 2.5Y or 5Y, 
value of 4 to 6 (6 or 7 when dry), and chroma of 2 to 4. 
It is loam or silt loam. The 2C horizon has hue of 2.5Y 
or 5Y and value of 4 to 6 (6 or 7 when dry). It is loam or 
clay loam. It does not have mottles in some pedons. 


Lismore Series 


The Lismore series consists of deep, moderately well 
drained, moderately slowly permeable soils on till 
plains. These soils formed in glaciolacustrine deposits 
and glacial till. Slope ranges from 0 to 6 percent. 

Typical pedon of Lismore silty clay loam, in an area 
of Lismore-Kranzburg silty clay loams, 0 to 2 percent 
slopes; 1,515 feet north and 285 feet west of the 
southeast corner of sec. 12, T. 1387 N., R. 57 W. 


Ap—0 to 7 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; moderate fine 
granular structure; hard, friable, slightly sticky and 
slightly plastic; common very fine roots; neutral; 
abrupt smooth boundary. 

A—?7 to 11 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak fine 
subangular blocky structure parting to moderate fine 
granular; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine roots; neutral; 
clear smooth boundary. 

Bw1—11 to 20 inches; very dark grayish brown ({0YR 
3/2) silty clay loam, dark grayish brown (10YR 4/2) 
dry; moderate medium prismatic structure parting to 
moderate fine subangular blocky; hard, friable, 
sticky and plastic; common very fine roots; common 
black (10YR 2/1) coatings on faces of peds; about 3 
percent gravel; neutral; clear smooth boundary. 

2Bw2—20 to 32 inches; dark grayish brown (2.5Y 4/2) 
clay loam, grayish brown (2.5Y 5/2) dry; moderate 
medium prismatic structure parting to moderate fine 
and medium subangular blocky; hard, friable, sticky 
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and plastic; common very fine roots; few very dark 
brown (10YR 2/2) coatings on faces of peds; about 
3 percent gravel; neutral; clear wavy boundary. 

2Bw3—32 to 40 inches; light olive brown (2.5Y 5/4) clay 
loam, light yellowish brown (2.5Y 6/4) dry; common 
medium faint grayish brown (2.5Y 5/2) motties; 
weak medium subangular blocky structure; hard, 
friable, sticky and plastic; common very fine roots; 
about 5 percent gravel; slightly effervescent; mildly 
alkaline; gradual wavy boundary. 

2C—40 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam, light yellowish brown (2.5Y 6/4) dry; common 
medium distinct gray (5Y 6/1) and few fine distinct 
yellowish brown (10YR 5/6) mottles, massive; hard, 
friable, sticky and plastic; about 5 percent gravel: 
strongly effervescent; mildly alkaline. 


The thickness of the mollic epipedon ranges from 16 
to 25 inches. The A horizon has value of 2 or 3 (3 or 4 
when dry). The Bw horizon is clay loam, loam, silt loam, 
or silty clay loam. Some pedons have a BC horizon. 
The C horizon has hue of 2.5Y or 5Y, value of 5 or 6, 
and chroma of 2 to 4. It is clay loam or loam. 


Manfred Series 


The Manfred series consists of deep, very poorly 
drained, slowly permeable, alkali soils in outwash 
channels. These soils formed in alluvium. Slope is 0 to 
1 percent. 

Typical pedon of Manfred silt loam, in an area of 
Manfred and Vallers soils, extremely stony; 160 feet 
east and 1,020 feet south of the northwest corner of 
sec. 10, T. 137 N., R. 59 W. 


A—0 to 5 inches; black (10YR 2/1) silt loam, dark gray 
({0YR 4/1) dry; weak thin platy structure, soft, 
friable, slightly sticky and slightly plastic; many very 
fine and common fine roots; common very fine 
pores; slightly acid; abrupt irregular boundary. 

Btgi—5 to 9 inches; black (5Y 2/1) silty clay loam, dark 
gray (5Y 4/1) dry; moderate medium columnar 
structure parting to strong fine blocky; extremely 
hard, firm, very sticky and very plastic; few fine and 
common very fine roots; few fine and very fine 
pores; few faint clay films on faces of peds; 
moderately alkaline; clear wavy boundary. 

Btg2—9 to 13 inches; black (5Y 2/1) silty clay loam, 
dark gray (5Y 4/1) dry; moderate medium prismatic 
structure parting to strong fine blocky; extremely 
hard, firm, very sticky and very plastic; common 
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very fine roots; few faint clay films on faces of peds; 
common very fine pores; moderately alkaline; 
gradual wavy boundary. 

Bkzgi—13 to 17 inches; olive gray (SY 5/2) silty clay 
loam, light gray (5Y 7/2) dry; common fine faint 
yellowish brown (10YR 5/8) mottles; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, friable, sticky and plastic; 
few fine and very fine roots; few very fine pores; 
vertical tongues of A horizon material throughout; 
common masses of salts; common soft masses of 
lime; violently effervescent; strongly alkaline, 
gradual wavy boundary. 

Bkzg2—17 to 22 inches; olive gray (5Y 5/2) clay loam, 
gray (5Y 6/1) dry; common fine distinct yellowish 
brown (10YR 5/8) mottles; moderate medium 
subangular blocky structure; hard, friable, sticky and 
plastic; many masses of salts; many soft masses of 
lime; violently effervescent; moderately alkaline; 
gradual wavy boundary. 

Bkg—22 to 36 inches; olive gray (5Y 5/2) clay loam, 
gray (5Y 6/1) dry; many medium distinct yellowish 
brown (10YR 5/8) mottles; weak medium 
subangular blocky structure; hard, friable, sticky and 
plastic; common soft masses of lime; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

Cg1—36 to 48 inches; light olive gray (5Y 6/2) clay 
loam, light gray (5Y 7/1) dry; many large prominent 
yellowish red (5YR 5/8) mottles; massive; hard, 
friable, sticky and plastic; about 5 percent coarse 
fragments; strongly effervescent, moderately 
alkaline; gradual wavy boundary. 

Cg2—48 to 60 inches; olive gray (5Y 4/2) loam, light 
gray (5Y 7/2) dry; many large prominent yellowish 
red (5YR 5/8) mottles; massive; hard, friable, sticky 
and plastic; about 15 percent gravel: slightly 
effervescent; moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 
to 16 inches. The depth to gypsum or salts ranges from 
10 to 16 inches. 

The A horizon has hue of 10YR, or it is neutral in 
hue. It has value of 2 or 3 and chroma of 0 or 1. Some 
pedons have an E horizon 1 to 3 inches thick. The Btg 
horizon has hue of 2.5Y or 5Y, value of 2 or 3 (3 or 4 
when dry), and chroma of 1 or 2. The Bkg horizon has 
hue of 2.5Y or 5Y and value of 4 to 6 (5 to 7 when dry). 
The C horizon has hue of 2.5Y or 5Y and value of 5 to 
7 when dry. 
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Marysland Series 


The Marysland series consists of deep, poorly 
drained, highly calcareous soils on outwash plains. 
These soils formed in glaciofluvial deposits. 
Permeability is moderate in the upper part of the profile 
and rapid in the lower part. Slope is 0 to 1 percent. 

Typical pedon of Marysland loam, 1,160 feet west 
and 300 feet south of the northeast corner of sec. 2, T. 
142 N., R. 56 W. 


A—0 to 8 inches; black (10YR 2/1) loam, very dark gray 
(10YR 3/1) dry; moderate fine and very fine 
granular structure; slightly hard, friable, slightly 
sticky and slightly plastic; many very fine, fine, and 
medium roots; many very fine, fine, and medium 
pores; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

Ak—8 to 18 inches; black (N 2/0) loam, dark gray (N 
4/0) dry: weak medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic: common very fine and fine roots; common 
very fine and fine pores; disseminated lime 
throughout: violently effervescent: moderately 
alkaline; clear wavy boundary. 

Bky—18 to 24 inches: very dark gray (N 3/0) loam, dark 
gray (N 4/0) dry; few fine prominent yellowish brown 
(10YR 5/6) mottles; weak medium subangular 
blocky structure; hard, friable, slightly sticky and 
slightly plastic; few very fine and fine roots; few very 
fine and fine pores; common masses of gypsum; 
disseminated lime throughout; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

Ab—24 to 30 inches; very dark brown (10YR 2/2) loam, 
very dark gray (10YR 3/1) dry; weak medium 
subangular blocky structure; hard, friable, slightly 
sticky and plastic; very slightly effervescent: 
moderately alkaline; gradual wavy boundary. 

C—30 to 34 inches; grayish brown (2.5Y 5/2) loam, light 
brownish gray (2.5Y 6/2) dry; common medium 
prominent yellowish brown (10YR 5/8) mottles; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; slightly effervescent; moderately 
alkaline; clear smooth boundary. 

2C—34 to 60 inches; dark grayish brown (2.5Y 4/2) 
gravelly coarse sand, light brownish gray (2.5Y 6/2) 
dry; massive; loose, slightly sticky and nonplastic; 
about 20 percent gravel; very slightly effervescent: 
moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 
to 30 inches. The A horizon has hue of 10YR or 2.5Y, 
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or it is neutral in hue. It has value of 2 or 3. Some 
pedons do not have an Ak horizon. The Bky horizon 
has hue of 2.5Y, or it is neutral in hue. It has value of 3 
or 4 and chroma of 0 or 1. The 2C horizon has hue of 
2.5Y or 5Y, value of 3 or 4, and chroma of 1 or 2. The 
content of gravel in this horizon is 20 to 40 percent. 


Nahon Series 


The Nahon series consists of deep, moderately well 
drained, very slowly permeable, alkali soils on lake 
plains. These soils formed in glaciolacustrine deposits. 
Slope is 0 to 1 percent. 

Typical pedon of Nahon silt loam, in an area of 
Overly-Nahon silt loams; 330 feet north and 110 feet 
west of the southeast corner of sec. 15, T. 139 N., R. 
58 W. 


Ap—0 to 7 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; common very fine pores; neutral; abrupt 
smooth boundary. 

Bti—-7 to 11 inches; very dark gray (10YR 3/1) silty 
clay loam, dark gray (10YR 4/1) dry; strong medium 
columnar structure parting to moderate medium and 
fine subangular blocky; extremely hard, friable, 
sticky and plastic; common very fine roots; common 
very fine pores; few faint clay films on faces of 
peds; many black (10YR 2/1) coatings on faces of 
peds; mildly alkaline; clear smooth boundary. 

Bt2—11 to 17 inches; very dark grayish brown (10YR 
3/2) silty clay, dark gray (10YR 4/1) dry; moderate 
medium prismatic structure parting to strong 
medium subangular blocky; extremely hard, firm, 
sticky and plastic; few very fine roots; few very fine 
pores; common distinct clay films on faces of peds; 
many black (10YR 2/1) coatings on faces of peds; 
mildly alkaline; gradual wavy boundary. 

Bkz1—17 to 21 inches; dark grayish brown (2.5Y 4/2) 
silty clay loam, grayish brown (2.5Y 5/2) dry; weak 
medium prismatic structure parting to weak medium 
and fine subangular blocky; hard, friable, sticky and 
plastic; few very fine roots; few very fine pores; 
common masses of salts; common soft masses of 
lime; violently effervescent; moderately alkaline; 
gradual wavy boundary. 

Bkz2—21 to 28 inches; dark grayish brown (2.5Y 4/2) 
silty clay loam, grayish brown (2.5Y 5/2) dry; weak 
medium and fine subangular blocky structure; hard, 
friable, sticky and plastic; common masses of salts; 
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common soft masses of lime; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

Bk—28 to 38 inches; light olive brown (2.5Y 5/4) silty 
clay ioam, light yellowish brown (2.5Y 6/4) dry; 
common fine distinct yellowish brown (10YR 5/6) 
mottles; weak medium and fine subangular blocky 
structure; hard, friable, slightly sticky and slightly 
plastic; common soft masses of lime; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C1—38 to 46 inches; light olive brown (2.5Y 5/4) very 
fine sandy loam, light yellowish brown (2.5Y 6/4) 
dry; common fine faint yellowish brown (10YR 5/6) 
mottles; massive; hard, very friable, nonsticky and 
nonplastic; slightly effervescent; moderately 
alkaline; clear smooth boundary. 

C2—46 to 60 inches; light olive brown (2.5Y 5/4) 
stratified very fine sandy loam and silt loam, light 
yellowish brown (2.5Y 6/4) dry; massive; hard, very 
friable, sticky and plastic; slightly effervescent; 
moderately alkaline. 


The depth to carbonates ranges from 15 to 24 
inches. The A horizon has value of 2 or 3 (3 or 4 when 
dry). Undisturbed pedons have an E horizon 1 to 3 
inches thick. The Bt horizon has value of 2 or 3 (3 or 4 
when dry). Some pedons have a Bty or Btz horizon. 
The Bk horizon has value of 3 to 5. Some pedons have 
a Bky horizon. The C horizon has value of 4 to 7 (6 to 8 
when dry) and chroma of 2 to 4. It is loam, very fine 
sandy loam, or silt loam. 


Nutley Series 


The Nutley series consists of deep, well drained, 
slowly permeable soils in stream valleys. These soils 
formed in colluvium. Slope ranges from 0 to 15 percent. 

Typical pedon of Nutley silty clay, 2 to 6 percent 
slopes, 2,475 feet east and 2,440 feet south of the 
northwest corner of sec. 3, T. 1389 N., R. 58 W. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silty clay, dark grayish brown (10YR 4/2) dry; 
moderate medium granular structure; hard, firm, 
very sticky and very plastic; many very fine and fine 
roots; many very fine and fine pores; slightly 
effervescent; moderately alkaline: abrupt smooth 
boundary. 

Bw1—8 to 15 inches; very dark grayish brown (10YR 
3/2) silty clay, grayish brown (2.5Y 5/2) dry; 
moderate medium prismatic structure parting to 
strong very fine subangular blocky; hard, firm, very 
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sticky and very plastic; common very fine and fine 
roots; common very fine and fine pores; vertical 
tongues of A horizon material throughout; slightly 
effervescent; mildly alkaline; clear smooth 
boundary. 

Bw2—15 to 23 inches; dark grayish brown (2.5Y 4/2) 
silty clay, light brownish gray (2.5Y 6/2) dry; weak 
medium prismatic structure parting to strong very 
fine subangular blocky; hard, firm, very sticky and 
very plastic; common very fine and fine roots; 
common very fine and fine pores; strongly 
effervescent; mildly alkaline; gradual wavy 
boundary. 

Bk—23 to 29 inches; dark grayish brown (2.5Y 4/2) 
clay, light brownish gray (2.5Y 6/2) dry; weak 
medium prismatic structure parting to moderate very 
fine and fine subangular blocky; very hard, firm, 
very sticky and very plastic; few very fine and fine 
roots; few very fine and fine pores; disseminated 
lime throughout; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

Bky—29 to 36 inches; dark grayish brown (2.5Y 4/2) 
clay, grayish brown (2.5Y 5/2) dry; weak medium 
subangular blocky structure; very hard, firm, very 
sticky and very plastic; common masses of gypsum; 
disseminated lime throughout; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

Cy1—36 to 52 inches; grayish brown (2.5Y 5/2) clay, 
light brownish gray (2.5Y 6/2) dry; massive; very 
hard, firm, very sticky and very plastic; common 
masses of gypsum; strongly effervescent: 
moderately alkaline; gradual wavy boundary. 

Cy2—52 to 60 inches; olive gray (5Y 4/2) clay, light 
olive gray (5Y 6/2) dry; few fine prominent strong 
brown (7.5YR 5/6) mottles; massive; very hard, firm, 
very sticky and very plastic; few masses of gypsum; 
slightly effervescent; moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 
to 16 inches. The A horizon has value of 2 or 3 (3 or 4 
when dry) and chroma of 1 or 2. The Bw horizon has 
hue of 10YR to 5Y, value of 3 to 5 (4 to 6 when dry), 
and chroma of 1 or 2. The Cy horizon has value of 4 to 
6 (5 to 7 when dry) and chroma of 2 or 3. 


Overly Series 


The Overly series consists of deep, moderately well 
drained, moderately slowly permeable soils on lake 
plains. These soils formed in glaciolacustrine deposits. 
Slope is 0 to 1 percent. 

Typical pedon of Overly silty clay loam, in an area of 
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Overly-Bearden silty clay loams; 985 feet north and 
1,320 feet west of the southeast corner of sec. 26, T. 
140 N.. R. 58 W. 


Ap—0 io 8 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium 
subangular blocky structure; slightly hard, friable, 
sticky and plastic; neutral; abrupt smooth boundary. 

Bw—8 to 17 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; moderate coarse 
and medium prismatic structure parting to moderate 
medium and fine subangular blocky; slightly hard, 
friable, sticky and plastic: neutral; clear smooth 
boundary. 

Bk1—17 to 25 inches; dark grayish brown (2.5Y 4/2) 
silty clay loam, tight brownish gray (2.5Y 6/2) dry: 
weak coarse and medium prismatic structure parting 
to moderate medium and fine subangular blocky; 
hard, friable, sticky and plastic; common soft 
masses of lime; violently effervescent; mildly 
alkaline; gradual wavy boundary. 

Bk2—25 to 31 inches; grayish brown (2.5Y 5/2) silty 
clay loam, light gray (2.5Y 7/2) dry; few fine faint 
light yellowish brown (2.5Y 6/4) mottles; moderate 
medium and fine subangular blocky structure; hard, 
friable, sticky and plastic; common soft masses of 
lime: violently effervescent; moderately alkaline; 
gradual wavy boundary. 

Bk3—31 to 37 inches; light olive brown (2.5Y 5/4) silty 
clay loam, light yeilowish brown (2.5Y 6/4) dry; few 
fine olive yellow (2.5Y 6/6) mottles; weak coarse 
and medium subangular blocky structure; hard, 
friable, sticky and plastic; common soft masses of 
lime; violently effervescent; moderately alkaline; 
gradual wavy boundary. 

Cyi—37 to 46 inches; light olive brown (2.5Y 5/4) silty 
clay loam, pale olive (5Y 6/3) dry; common fine 
prominent yellowish brown (10YR 5/4) mottles; 
massive; hard, friable, sticky and plastic; many 
masses of gypsum: slightly effervescent; moderately 
alkaline; gradual wavy boundary. 

Cy2—46 to 55 inches; light olive brown (2.5Y 5/4) silty 
clay loam, pale olive (5Y 6/3) dry; common fine 
prominent yellowish brown (10YR 5/6) mottles: 
massive; hard, friable, sticky and plastic; few 
masses of gypsum; slightly effervescent; moderately 
alkaline; gradual wavy boundary. 

2C—55 to 60 inches; light brownish gray (2.5Y 6/2) very 
fine sandy loam, light gray (2.5Y 7/2) dry; many 
large prominent yellowish brown (10YR 5/8) mottles; 
massive; slightly hard, friable, slightly sticky and 
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slightly plastic; very slightly effervescent; 
moderately alkaline. 


The thickness of the mollic epipedon ranges from 16 
to 30 inches. The A and Bk horizons are silt loam or 
silty clay loam. The A horizon has value of 3 or 4 when 
dry. The C horizon is silt loam or silty clay loam within a 
depth of 40 inches and ranges from very fine sandy 
loam to silty clay below that depth. 


Parnell Series 


The Parnell series consists of deep, very poorly 
drained, slowly permeable soils on till plains. These 
soils formed in alluvium and glacial till. Slope is 0 to 1 
percent. 

Typical pedon of Parnell silty clay loam, 1,350 feet 
west and 1,000 feet north of the southeast corner of 
sec. 34, T. 143 N., R. 56 W. 


Ap—0 to 8 inches; black (10YR 2/1} silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and plastic; many very fine and few 
fine roots; many very fine pores; mildly alkaline; 
abrupt smooth boundary. 

Bti—8 to 15 inches; black (10YR 2/1) silty clay, very 
dark gray (10YR 3/1) dry; moderate fine angular 
blocky structure; hard, firm, sticky and plastic; 
common very fine roots; many very fine pores; few 
faint clay films on faces of peds; mildly alkaline; 
gradual smooth boundary. 

Bt2—15 to 35 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; moderate very fine 
angular blocky structure; hard, firm, sticky and 
plastic; few very fine roots; common very fine pores; 
few faint clay films on faces of peds; mildly alkaline; 
gradual smooth boundary. 

Cg1—35 to 42 inches; olive gray (SY 5/2) silty clay 
loam, light gray (5Y 7/2) dry; common medium 
prominent yellowish brown (10YR 5/6) mottles: 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine pores; moderately 
alkaline; gradual smooth boundary. 

Cg2—42 to 60 inches; gray (5Y 5/1) clay loam, light 
gray (5Y 7/1) dry; common medium prominent 
yellowish brown (10YR 5/6) mottles; massive; 
slightly hard, friable, sticky and plastic; slightly 
effervescent; moderately alkaline. 


The thickness of the mollic epipedon ranges from 34 
to 41 inches. The A horizon has value of 2 or 3 (3 or 4 
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when dry). The Bt horizon has value of 3 to 5 when dry. 
It is silty clay loam or silty clay. The Cg horizon has hue 
of 2.5Y or 5Y and value of 5 or 6 (5 to 7 when dry). 


Renshaw Series 


The Renshaw series consists of deep, somewhat 
excessively drained soils on outwash plains and 
terraces. These soils formed in glaciofluvial deposits. 
Permeability is moderate in the upper part of the profile 
and rapid in the lower part. Slope ranges from 0 to 25 
percent. 

Typical pedon of Renshaw loam, 0 to 2 percent 
slopes, 1,230 feet south and 200 feet east of the 
northwest corner of sec. 1, T. 142 N., R. 56 W. 


Ap—O to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and nonplastic; many very fine roots; many very fine 
pores; mildly alkaline; abrupt smooth boundary. 

Bw—8 to 16 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; weak 
coarse prismatic structure parting to moderate 
coarse and medium subangular blocky; slightly 
hard, very friable, nonsticky and nonplastic; 
common very fine roots; common very fine pores; 
mildly alkaline; gradual wavy boundary. 

2C1—16 to 21 inches; dark brown (10YR 4/3) gravelly 
coarse sand, brown (10YR 5/3) dry; single grain; 
soft, very friable, nonsticky and nonplastic; about 20 
percent gravel; pebbles coated with calcium 
carbonates; strongly effervescent; moderately 
alkaline; diffuse wavy boundary. 

2C2—21 to 60 inches; grayish brown (10YR 5/2) 
gravelly coarse sand, light brownish gray (10YR 
6/2) dry; single grain; loose, nonsticky and 
nonplastic; about 30 percent gravel; slightly 
effervescent; mildly alkaline. 


The thickness of the mollic epipedon ranges from 10 
to 16 inches. The depth to sand and gravel ranges from 
14 to 20 inches. 

The A horizon has value of 2 or 3 (3 or 4 when dry). 
The Bw horizon has value of 3 or 4 (4 or 5 when dry) 
and chroma of 1 or 2. It is loam or gravelly loam. Some 
pedons have a 2Bk horizon 2 to 5 inches thick. The 2C 
horizon has hue of 7.5YR to 2.5Y, value of 2 to 6, and 
chroma of 2 to 4. It is gravelly coarse sand, very 
gravelly sand, or loamy coarse sand. 
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Sinai Series 


The Sinai series consists of deep, well drained, 
slowly permeable soils in stream valleys. These soils 
formed in alluvium and colluvium. Slope ranges from 0 
to 6 percent. 

Typical pedon of Sinai silty clay loam, 0 to 2 percent 
slopes, 1,500 feet west and 1,000 feet south of the 
northeast corner of sec. 28, T. 139 N., R. 58 W. 


Ap—O to 9 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; moderate medium 
granular structure; hard, friable, sticky and plastic; 
few common and many fine and very fine roots; few 
fine and very fine pores; neutral; abrupt smooth 
boundary. 

Bw—9 to 18 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; moderate medium 
prismatic structure parting to moderate medium and 
fine anguiar blocky; hard, friable, sticky and plastic; 
few fine and common very fine pores; neutral; 
gradual wavy boundary. 

Bk1—18 to 23 inches; very dark grayish brown (10YR 
3/2) silty clay, dark grayish brown (10YR 4/2) dry; 
moderate medium prismatic structure parting to 
moderate medium and fine angular blocky; very 
hard, friable, sticky and plastic; few fine and 
medium roots; few fine pores; vertical tongues of A 
horizon material throughout; few fine soft masses of 
lime; violently effervescent; mildly alkaline; gradual 
wavy boundary. 

Bk2—23 to 32 inches; dark grayish brown (10YR 4/2) 
silty clay, light brownish gray (2.5Y 6/2) dry; weak 
medium and fine angular blocky structure; very 
hard, friable, sticky and plastic; vertical tongues of A 
horizon material throughout; many fine and medium 
soft masses of lime; violently effervescent; mildly 
alkaline; gradual wavy boundary. 

Bk3—32 to 43 inches; olive gray (5Y 5/2) silty clay, light 
olive gray (SY 6/2) dry; moderate medium angular 
blocky structure; hard, firm, sticky and plastic; few 
fine and medium soft masses of lime; violently 
effervescent; mildly alkaline; gradual wavy 
boundary. 

BC—43 to 49 inches; olive gray (5Y 5/2) silty clay, light 
olive gray (5Y 6/2) dry; common large prominent 
yellowish brown (10YR 5/4) mottles; massive; very 
hard, firm, sticky and plastic; many medium and few 
large soft masses of lime; violently effervescent: 
mildly alkaline; gradual wavy boundary. 
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C-——49 to 60 inches; olive gray (5Y 5/2) silty clay, pale 
olive (5Y 6/3) dry; common large distinct yellowish 
brown (10YR 5/4) mottles; massive; very hard, firm, 
sticky and plastic; violently effervescent; mildly 
alkaline. 


The thickness of the mollic epipedon ranges from 16 
to 25 inches. The A horizon has value of 2 or 3 (3 or 4 
when dry). The Bw horizon has hue of 10YR or 2.5Y, 
value of 2 to 4 (3 to 6 when dry), and chroma of 1 or 2. 
It is silty clay loam or silty clay. The C horizon has hue 
of 2.5Y or 5Y, value of 4 or 5 (5 or 6 when dry), and 
chroma of 1 to 3. It is silt loam, silty clay loam, or silty 
clay. 


Sioux Series 


The Sioux series consists of deep, excessively 
drained, rapidly permeable soils on outwash plains, 
kames, eskers, and terraces. These soils formed in 
glaciofluvial deposits (fig. 10). Slope ranges from 1 to 
25 percent. 

Typical pedon of Sioux loam, in an area of Renshaw- 
Sioux loams, 2 to 9 percent slopes; 1,300 feet east and 
1,500 feet south of the northwest corner of sec. 27, T. 
139 N.,R. 58 W. 


A—0 to 6 inches; biack (10YR 2/1) loam, very dark gray 
(10YR 3/1) dry; weak medium granular structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many fine and very fine roots; many fine 
and very fine pores; about 5 percent gravel; neutral; 
clear smooth boundary. 

AC—6 to 8 inches; very dark grayish brown (10YR 3/2) 
gravelly loam, dark brown (10YR 4/3) dry; weak 
medium granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
and common fine roots; many very fine and 
common fine pores; about 25 percent gravel; 
slightly effervescent; moderately alkaline; abrupt 
smooth boundary. 

2C1—8 to 16 inches; dark brown (10YR 4/3) very 
gravelly coarse sand, brown ({0YR 5/3) dry; single 
grain; loose, nonsticky and nonplastic; common very 
fine and few fine roots; common very fine and few 
fine pores; about 40 percent gravel; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

2C2—16 to 60 inches; dark brown (10YR 4/3) and 
grayish brown (10YR 5/2) extremely gravelly coarse 
sand, brown (10YR 5/3) and light brownish gray 
(10YR 6/2) dry; single grain; loose, nonsticky and 
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Figure 10.—Profile of a Sioux soil, which has sand and gravel 
below a depth of 8 inches. Depth is marked in feet. 


nonplastic; about 65 percent gravel; few very fine 
roots; few very fine pores; strongly effervescent; 
moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 
to 10 inches. The depth to sand and gravel ranges from 
6 to 14 inches. 
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The A horizon has value of 2 to 3 (3 to 5 when dry). 
The C horizon has hue of 10YR or 2.5Y, value of 5 to 7 
when dry. and chroma of 2 to 4. 


Southam Series 


The Southam series consists of deep, very poorly 
drained. slowly permeable soils on till plains. These 
soils formed in alluvium and glacial till. Slope is 0 to 1 
percent. 

Typical pedon of Southam silty clay loam, 135 feet 
east and 1,500 feet south of the northwest corner of 
sec. 14, 7. 138 N., R. 61 W. 


Oi—2 inches to 0; very dark brown (10YR 2/2), mostly 
undecomposed leaves and stems, very dark grayish 
brown (10YR 3/2) dry; many very fine and fine and 
common medium roots; slightly acid. 

A1i—0 to 14 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak fine and very 
fine granular structure; hard, friable, sticky and 
plastic: many very fine, common fine, and few 
medium roots; many very fine and common fine 
pores; common fine snail shell fragments: 
disseminated lime throughout; violently effervescent: 
moderately alkaline; gradual wavy boundary. 

A2—14 to 24 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; common fine 
prominent light olive brown (2.5Y 5/4) mottles; weak 
fine and very fine subangular blocky structure; hard, 
firm, sticky and plastic; common very fine and few 
fine roots: few very fine pores; common fine snail 
shell fragments; disseminated lime throughout; 
violently effervescent; mildly alkaline; gradual wavy 
boundary. 

A3—24 to 29 inches; black (10YR 2/1) silty clay, very 
dark gray (10YR 3/1) dry; common fine prominent 
light olive brown (2.5Y 5/4) mottles; weak medium 
and fine subangular structure; hard, very firm, very 
sticky and very plastic; few very fine roots; few very 
fine pores; common fine snail shell fragments; 
disseminated lime throughout; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

Cg1—29 to 36 inches; very dark gray (5Y 3/1) silty clay, 
gray (5Y 5/1) dry; many medium distinct olive (5Y 
5/4) mottles; massive; hard, firm, very sticky and 
very plastic; few very fine roots; few very fine pores, 
few fine snail shell fragments; disseminated lime 
throughout; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

Cg2—36 to 49 inches; very dark gray (5Y 3/1) silty clay, 
gray (5Y 5/1) dry; many medium distinct olive (SY 
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5/4) mottles; massive; hard, firm, very sticky and 
very plastic; common threads of lime; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

2Cg3—49 to 60 inches; dark olive gray (5Y 3/2) loam, 
gray (5Y 5/1) dry; few fine distinct olive (5Y 5/4) 
mottles; massive; hard, firm, sticky and plastic; 
disseminated lime throughout; strongly effervescent; 
moderately alkaline. 


The thickness of the mollic epipedon ranges from 24 
to 60 inches. The thickness of the O horizon ranges 
from 1 to 4 inches. 

The A horizon has hue of 10YR or 2.5Y and value of 
2 or 3 (3 to 5 when dry). The Cg horizon has hue of 
2.5Y or 5Y and value of 3 to 5 (5 to 7 when dry). It is 
silty clay or silty clay loam within a depth of 40 inches 
and loam, clay loam, silty clay loam, or silty clay below 
that depth. 


Svea Series 


The Svea series consists of deep, moderately well 
drained, moderately slowly permeable soils on till plains 
(fig. 11). These soils formed in glacial till. Slope ranges 
from 0 to 6 percent. 

Typical pedon of Svea loam, in an area of Svea- 
Barnes loams, 0 to 2 percent slopes; 1,335 feet west 
and 920 feet north of the southeast corner of sec. 31, T. 
139.N., R. 57 W. 


Ap—O to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine granular structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine and fine roots; many very 
fine and fine pores; neutral; abrupt smooth 
boundary. 

A—8 to 12 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium prismatic 
structure parting to moderate medium subangular 
blocky; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine and fine roots; many 
very fine and fine pores; neutral; clear smooth 
boundary. 

Bw1—12 to 16 inches; very dark brown (10YR 2/2) 
loam, dark grayish brown (10YR 4/2) dry; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
and fine roots; many very fine and fine pores; mildly 
alkaline; gradual wavy boundary. 

Bw2—16 to 20 inches; very dark grayish brown (10YR 
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Figure 11.—Profile of a Svea soil. Below a depth of 25 inches, the 
subsoil has accumulated lime leached from the layers above. 
Depth is marked in feet. 


3/2) loam, grayish brown (10YR 5/2) dry; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
and fine roots; common very fine and fine pores; 
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mildly alkaline; gradual wavy boundary. 

Bw3—-20 to 25 inches; very dark grayish brown (2.5Y 
3/2) loam, grayish brown (2.5Y 5/2) dry; weak 
medium prismatic structure parting to moderate 
medium blocky; slightly hard, friable, slightly sticky 
and slightly plastic; few very fine and fine roots; few 
very fine and fine pores; mildly alkaline; gradual 
wavy boundary. 

Bk1—25 to 35 inches; grayish brown (2.5Y 5/2) loam, 
light brownish gray (2.5Y 6/2) dry; few fine 
prominent yellowish brown (10YR 5/6) mottles; 
weak medium subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; few 
very fine and fine roots; few very fine and fine 
pores; common soft masses of lime; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

Bk2—35 to 43 inches; light brownish gray (2.5Y 6/2) 
loam, light gray (2.5Y 7/2) dry; common fine 
prominent yellowish brown (10YR 5/6) mottles; 
weak medium subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common soft masses of lime; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

C—43 to 60 inches; light olive brown (2.5Y 5/4) loam, 
light yellowish brown (2.5Y 6/4) dry; few fine 
prominent yellowish brown (10YR 5/6) mottles; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; disseminated lime throughout; 
strongly effervescent; moderately alkaline. 


The thickness of the mollic epipedon ranges from 16 
to 26 inches. The A horizon has value of 2 or 3 (3 to 5 
when dry). The Bw horizon has value of 2 to 4 (3 to 5 
when dry) and chroma of 1 to 3. The Bk horizon has 
hue of 10YR or 2.5Y, value of 4 to 6 (5 to 7 when dry), 
and chroma of 1 to 4. Some pedons have a BC or BCk 
horizon. The C horizon has value of 4 or 5 (5 or 6 when 
dry) and chroma of 2 to 4. 


Swenoda Series 


The Swenoda series consists of deep, moderately 
well drained soils on lake plains. These soils formed in 
glaciolacustrine deposits and glacial till. Permeability is 
moderately rapid in the upper part of the profile and 
moderately siow in the lower part. Slope ranges from 0 
to 6 percent. 

Typical pedon of Swenoda fine sandy loam, in an 
area of Lanona-Swenoda fine sandy loams, 2 to 6 
percent slopes; 215 feet east and 130 feet south of the 
northwest corner of sec. 4, T. 140 N., R. 57 W. 
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Ap—0 to 8 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; weak medium 
granular structure; slightly hard, friable, slightly 
sticky and slightly plastic; many fine and very fine 
roots: many fine and very fine pores; neutral, abrupt 
smooth boundary. 

Bw1—8 to 18 inches: very dark grayish brown (10YR 
3/2) fine sandy loam, dark grayish brown (10YR 
4/2) dry; weak coarse prismatic structure parting to 
weak coarse subangular blocky; slightly hard, 
friable, slightly sticky and slightly plastic; common 
fine and very fine roots; common fine and very fine 
pores: neutral: clear smooth boundary. 

Bw2—18 to 34 inches; dark grayish brown (2.5Y 4/2) 
fine sandy loam, light brownish gray (2.5Y 6/2) dry; 
weak medium prismatic structure parting to weak 
medium subangular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; few fine and 
common very fine roots; few fine and common very 
fine pores; neutral; clear smooth boundary. 

2Bk—34 to 42 inches; dark grayish brown (2.5Y 4/2) 
loam, tight brownish gray (2.5Y 6/2) dry; weak 
medium prismatic structure parting to weak fine 
subangular blocky; hard, friable, slightly sticky and 
slightly plastic; common fine roots; few fine and 
common very fine pores; disseminated lime 
throughout; slightly effervescent; mildly alkaline; 
clear smooth boundary. 

2BCk—42 to 50 inches; grayish brown (2.5Y 5/2) loam, 
light brownish gray (2.5Y 6/2) dry; common medium 
distinct gray (5Y 6/1) and few fine prominent 
yellowish brown (10YR 5/6) mottles; massive; hard, 
friable, slightly sticky and slightly plastic; common 
soft masses of lime; violently effervescent; 
moderately alkaline; gradual smooth boundary. 

2C—50 to 60 inches; light olive brown (2.5Y 5/4) loam, 
light yellowish brown (2.5Y 6/4) dry; common 
medium distinct gray (10YR 5/1) and few fine 
prominent yellowish brown (10YR 5/6) mottles; 
massive; hard, friable, slightly sticky and slightly 
plastic: strongly effervescent; moderately alkaline. 


The thickness of the mollic epipedon ranges from 16 
to 28 inches. The depth to the 2Bk horizon ranges from 
20 to 40 inches. 

The A horizon has value of 2 or 3 (3 or 4 when dry). 
The Bw horizon has value of 2 to 4 and chroma of 1 to 
3. Some pedons have a 2Bw horizon. The 2Bk horizon 
has value of 4 to 6 (6 or 7 when dry) and chroma of 2 
to 4. It is loam or silt loam. Some pedons have a Bk or 
2BC horizon. The 2C horizon has value of 4 to 6 (6 or 7 
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when dry). It is loam or silt loam. It is not mottled in 
some pedons. 


Tonka Series 


The Tonka series consists of deep, poorly drained, 
slowly permeable soils on till plains. These soils formed 
in alluvium and glacial till. Slope is O to 1 percent. 

Typical pedon of Tonka silt loam, 2,370 feet south 
and 1,400 feet west of the northeast corner of sec. 24, 
T. 139 N., R. 56 W. 


Ap—0 to 9 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak medium and fine subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine and fine and few 
medium and large roots; many very fine and fine 
pores; mildly alkaline; abrupt smooth boundary. 

A—9 to 13 inches; black (1{0YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; weak coarse and medium 
subangular blocky structure parting to weak thin 
platy; slightly hard, friable, slightly sticky and slightly 
plastic; many very fine and fine and few medium 
and large roots; many very fine and fine pores; 
mildly alkaline; gradual wavy boundary. 

E—13 to 18 inches; dark grayish brown (10YR 4/2) silt 
loam, gray (10YR 6/1) dry; many medium distinct 
yellowish brown (10YR 5/8) mottles; weak coarse 
and medium subangular blocky structure parting to 
moderate thin platy; slightly hard, very friable, 
nonsticky and nonplastic; common very fine, fine, 
medium, and large roots; common very fine and fine 
pores; neutral; gradual wavy boundary. 

Bt—18 to 27 inches; dark grayish brown (10YR 4/2) 
clay loam, grayish brown (10YR 5/2) dry; weak 
coarse prismatic structure parting to strong fine 
angular blocky; hard, firm, sticky and plastic; few 
very fine, fine, medium, and large roots; few very 
fine and fine pores; few distinct clay films on faces 
of peds; mildly alkaline; gradual wavy boundary. 

Btg—27 to 34 inches; olive gray (5Y 4/2) clay, olive 
gray (5Y 5/2) dry; few fine prominent yellowish 
brown (10YR 5/6) mottles; weak coarse prismatic 
structure parting to strong fine angular blocky; hard, 
firm, sticky and plastic; few very fine, fine, medium, 
and large roots; few very fine and fine pores; 
common prominent clay films on faces of peds; 
mildly alkaline; gradual wavy boundary. 

Bw—34 to 39 inches; dark grayish brown (2.5Y 4/2) 
clay loam, grayish brown (2.5Y 5/2) dry; few fine 
and many medium prominent yellowish brown 
(10YR 5/8) mottles; moderate medium and fine 
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subangular blocky structure; hard, firm, slightly 
sticky and slightly plastic; few very fine, fine, 
medium, and large roots; few very fine and fine 
pores; mildly alkaline; gradual wavy boundary. 

Cg—39 to 60 inches; olive gray (SY 5/2) silt loam, light 
gray (5Y 7/2) dry; massive; hard, firm, nonsticky 
and nonplastic; strongly effervescent; moderately 
alkaline. 


The A horizon has value of 2 or 3 (3 to 5 when dry). 
The E horizon has value of 3 or 4 (4 to 6 when dry). 
The Bt horizon has value of 2 to 4 (4 to 7 when dry) 
and chroma of 1 or 2. It is silty clay loam, clay, or clay 
loam. The Cg horizon has hue of 10YR to 5Y, value of 
4 to 6 (5 to 7 when dry), and chroma of 1 or 2. It is silty 
clay loam, clay loam, silt loam, sandy clay loam, or 
ioam. Some pedons have 2 to 10 percent gravel in the 
Cg horizon. 


Vallers Series 


The Vallers series consists of deep, poorly drained, 
moderately slowly permeable, highly calcareous soils on 
till plains and in outwash channels. These soils formed 
in glacial till and alluvium. Slope is 0 to 1 percent. 

Typical pedon of Vallers loam, in an area of Vallers- 
Parnell complex; 200 feet west and 345 feet north of 
the southeast corner of sec. 14, T. 140 N., R. 56 W. 


Ap—0 to 7 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine and very fine granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
pores; strongly effervescent; moderately alkaline; 
abrupt smooth boundary. 

Bk—7 to 13 inches; dark gray (10YR 4/1) loam, gray 
(10YR 6/1) dry; moderate medium and fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine pores; about 2 percent gravel: 
disseminated lime throughout; violently effervescent; 
moderately alkaline; clear wavy boundary. 

Bkyg—13 to 18 inches; light olive gray (5Y 6/2) loam, 
white (5Y 8/1) dry; moderate medium and fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
and fine roots; common very fine pores; about 2 
percent gravel; few small masses of gypsum; 
disseminated lime throughout; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

Byg—18 to 32 inches; olive gray (5Y 4/2) loam, light 
olive gray (5Y 6/2) dry; few fine prominent dark 
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yellowish brown (10YR 4/4) and yellowish brown 
(10YR 5/4) mottles; weak medium and fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine 
roots; few very fine pores; about 2 percent gravel; 
many medium masses of gypsum; very slightly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

Cg—32 to 60 inches; dark gray (5Y 4/1) loam, gray (5Y 
6/1) dry; many large prominent yellowish brown 
(10YR 5/8) mottles; massive; hard, friable, slightly 
sticky and slightly plastic; about 5 percent gravel; 
slightly effervescent; moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 
to 15 inches. The A horizon has hue of 10YR or 2.5Y 
and value of 2 or 3 (4 or 5 when dry). Some pedons 
have an ABk horizon. The Bk horizon has value of 3 to 
6 (5 to 8 when dry). It is loam or clay loam. The Byg 
horizon has hue of 2.5Y or 5Y, value of 4 to 6 (6 to 8 
when dry), and chroma of 1 or 2. Some pedons have a 
BCk or BC horizon. The Cg horizon has hue of 2.5Y or 
5Y, value of 4 to 6 (4 to 7 when dry), and chroma of 1 
to 3. It is loam or clay loam. 


Wyard Series 


The Wyard series consists of deep, somewhat poorly 
drained, moderately permeable soils on till plains. The 
soils formed in alluvium and glacial till. The slope is 0 to 
1 percent. 

Typical pedon of Wyard loam, in an area of Hamerly- 
Wyard loams, 0 to 3 percent slopes; 1,335 feet east 
and 265 feet north of the southwest corner of sec. 32, 
T. 142 N., R. 60 W. 


Ap-—0 to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine roots; many very 
fine pores; neutral; abrupt smooth boundary. 

A1—7 to 12 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure parting to moderate medium 
granular; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine roots; common 
very fine pores; neutral; clear smooth boundary. 

A2—12 to 23 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; common medium distinct fight 
yellowish brown (2.5Y 6/4) mottles in the lower part; 
moderate medium prismatic structure parting to 
weak medium subangular blocky; slightly hard, 
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friable. slightly sticky and slightly plastic; common 
very fine roots; common very fine pores; few 
patches of clean sand and silt grains on faces of 
peds: neutral; clear wavy boundary. 

Bw—23 to 30 inches; dark grayish brown (2.5Y 4/2) 
loam, grayish brown (2.5Y 5/2) dry; few medium 
distinct yellowish brown (10YR 5/6) mottles; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine roots: common very fine pores; few fine black 
iron and manganese concretions; cracks filled with 
A horizon material extending into this horizon; 
neutral: gradual smooth boundary. 

Bk—30 to 41 inches; grayish brown (2.5Y 5/2) loam, 
light gray (2.5Y 7/2) dry; weak medium prismatic 
structure parting to moderate medium subangular 
blocky: slightly hard, friable, slightly sticky and 
slightly plastic: few very fine roots; common very 
fine pores; lime disseminated throughout; violently 
effervescent: moderately alkaline; gradual wavy 
boundary. 

C—41 to 60 inches; olive brown (2.5Y 4/4) loam, fight 
yellowish brown (2.5Y 6/4) dry; many large distinct 
light olive gray and common medium prominent 
strong brown (7.5YR 5/6) mottles; weak medium 
subdangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
pores: strongly effervescent; moderately alkaline. 


The thickness of the mollic epipedon ranges from 16 
to 24 inches. The A and Bw horizons are loam or silt 
loam. The A horizon has value of 2 or 3 (3 or 4 when 
dry). The Bw horizon has hue of 10YR or 2.5Y, value of 
3 or 4 (4 to 6 when dry), and chroma of 2 to 4. The Bk 
and C horizons are loam and clay loam. The Bk horizon 
has value of 4 or 5 (5 to 7 when dry) and chroma of 2 
to 4. The C horizon has hue of 2.5Y or 5Y, value of 4 to 
6 (5 to 7 when dry), and chroma of 2 to 4. 


Zell Series 


The Zell series consists of deep, well drained, 
moderately permeable soils on lake plains. These soils 
formed in glaciolacustrine deposits. Slope ranges from 
3 to 25 percent. 

Typical pedon of Zell silt loam, 9 to 25 percent 
slopes, 250 feet south and 935 feet west of the 
northeast corner of sec. 33, T. 141 N., R. 58 W. 


Ap—0 to 8 inches: very dark gray (10YR 3/1) silt loam, 


dark gray (10YR 4/1) dry; weak subangular blocky 
structure; soft, very friable, slightly sticky and 
slightly plastic; many fine and very fine and few 
medium roots; many fine and very fine and few 
medium pores; disseminated lime throughout; 
strongly effervescent; moderately alkaline; abrupt 
smooth boundary. 

Bk1—8 to 12 inches; light olive brown (2.5Y 5/4) silt 
loam, light brownish gray (2.5Y 6/2) dry; moderate 
medium subangular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; many 
very fine and fine and few medium roots; many very 
fine and fine and few medium pores; disseminated 
lime throughout; violently effervescent; moderately 
alkaline; clear wavy boundary. 

Bk2—12 to 23 inches; light olive brown (2.5Y 5/4) silt 
loam, light brownish gray (2.5Y 6/2) dry; weak 
medium subangular blocky structure; soft, very 
friable, slightly sticky and slightly plastic; many very 
fine and few fine roots; many very fine and few fine 
pores; common fine masses of lime; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

BCk—23 to 34 inches; light olive brown (2.5Y 5/4) very 
fine sandy loam, pale yellow (2.5Y 7/4) dry; 
massive; soft, very friable, nonsticky and nonplastic; 
common very fine roots; disseminated lime 
throughout; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

C1—34 to 44 inches; light olive brown (2.5Y 5/4) very 
fine sandy loam, light yellowish brown (2.5Y 6/4) 
dry; massive; soft, very friable, nonsticky and 
nonplastic; common very fine roots; disseminated 
lime throughout; strongly effervescent; moderately 
alkaline; gradual smooth boundary. 

C2—44 to 60 inches; light olive brown (2.5Y 5/4) very 
fine sandy loam, light yellowish brown (2.5Y 6/4) 
dry; massive; soft, very friable, nonsticky and 
nonplastic; few very fine roots; disseminated lime 
throughout; slightly effervescent; moderately 
alkaline. 


The thickness of the mollic epipedon ranges from 7 
to 10 inches. The Ap horizon has value of 2 or 3 (3 or 4 
when dry). The Bk horizon has hue of 10YR or 2.5Y 
and value of 4 or 5. The C horizon has value of 4 to 6 
and chroma of 3 or 4. It is silt loam or very fine sandy 
loam. 


Formation of the Soils 
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This section retates the factors of soil formation to 
the formation of the soils in Barnes County. 

Soil is formed through processes acting on materials 
deposited or accumulated by geologic agencies. The 
characteristics of the soil at any given point are 
determined by the physical and mineralogical 
composition of the parent material: the climate under 
which the soil material has accumulated and existed 
since accumulation; the plant and animal life on and in 
the soil; the relief, or lay of the land; and the length of 
time the forces of soil formation have acted on the soil 
material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material that has accumulated through the weathering 
of rock and slowly change it to a natural body that has 
genetically related horizons. The effect of climate and 
plant and animal life is conditioned by relief. The parent 
material also affects the kind of soil profile that is 
formed and, in extreme cases, determines it almost 
entirely. Finally, time is needed for changing the parent 
material into a soil profile. It may be much or little, but 
some time is always required for differentiation of soil 
horizons. Usually a long time is required for the 
development of distinct horizons. 

The factors of soil formation are so closely 
interrelated that few generalizations can be made 
regarding the effect of any one factor unless conditions 
are specified for the other four. 


Parent Material 


The soils in Barnes County formed in glacial drift. 
During the Pleistocene period, Barnes County was 
glaciated. It was overridden by the Des Moines ice lobe, 
which advanced generally from the northwest. The 
glacial activity picked up rocks and soil and ground and 
mixed them and deposited the material as the ice 
melted from the receding glacier. 

Examples of some of the soils in the county and the 
material in which they formed are as follows: Barnes 
and Svea soils, unsorted material or glacial till; Gardena 


and Bearden soils, glaciolacustrine deposits; Renshaw 
and Sioux soils, glacial outwash deposits; LaDelle and 
Lamoure soils, postglacial alluvium on bottom lands of 
rivers and streams; and Nutley soils in the Sheyenne 
River Valley, colluvial deposits from outcrops of 
weathered shale along the valley walls. 


Climate 


Climate affects the physical, chemical, and biological 
characteristics of the soil. Rainfall, humidity, and frost 
influence the availability of moisture and the rate of 
percolation. The movement of water dissolves minerals 
and transports them in the soil mass. Temperature 
influences formation by regulating the growth of 
organisms and the speed of chemical reactions. 

Barnes County has a cool, subhumid, continental 
climate characterized by wide variations in temperature 
from summer to winter. The winters are long, and the 
soil is generally frozen to a depth of 3 to 6 feet fram 
November to April. During this time, except for some 
effects of frost action, the soil forming processes are 
mostly dormant. During the growing season the soil 
receives approximately 90 percent of the annual 
precipitation. It is during this part of the year that the 
soil forming processes influenced by climate are most 
active. The climate is essentially uniform throughout the 
county. Additional information on climate is given in the 
section “General Nature of the County.” 


Plant and Animal Life 


The kind of vegetation in Barnes County is 
dependent mainly on the climate and relief. Grasses are 
the dominant vegetation. Native woodlands are in the 
Sheyenne River Valley and on some of the ravines and 
coulees leading to the valley. 

On the somewhat poorly drained and moderately well 
drained, nearly level soils, such as Hamerly, Svea, 
Gardena, Glyndon, Bearden, Lismore, and Overly, the 
native vegetation is mainly tall and medium-size 
grasses. The principal grasses are big bluestem, 
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switchgrass, indiangrass, and little bluestem. 

On the well drained and excessively drained, nearly 
level to steep soils, such as Sioux, Renshaw, Buse, 
Zell, and Kloten, medium-size and short grasses are 
dominant. Among these grasses are green needlegrass, 
western wheatgrass, little bluestem, sideoats grama, 
plains muhly, and blue grama. 

On the poorly drained and very poorly drained, 
depressional soils, such as Arveson, Colvin, Tonka, 
Parnell, and Dovray, the vegetation consists of tall 
grasses, reeds, rivergrass, slough sedge, American 
mannagrass, northern reedgrass, and prairie cordgrass. 

The activities of certain micro-organisms, such as 
bacteria and fungi, are important in soil formation in 
Barnes County. These micro-organisms break down 
undecomposed organic matter and change it to humus. 
Some bacteria take nitrogen from the air and change it 
into a form that can be used by plants. The activities of 
certain burrowing rodents, worms, and insects aid in the 
percolation of rainwater through the soil and cause 
some mixing of organic and inorganic materials. 

The main effect of plant and animal life on soil 
formation is the accumulation of organic matter and the 
translocation of plant nutrients from the lower to the 
upper layers, Native grass has contributed large 
amounts of organic matter to the soils. The roots grow 
into the lower horizons, take up calcium, phosphorus, 
potassium, and other nutrients, and then leave these 
elements near the surface when the plants die and 
decay. The soils that have granular structure form in 
areas where calcium and a high content of organic 
matter are in the surface layer. 

The activities of man, particularly in altering drainage, 
maintaining fertility, and changing the kinds of 
vegetation, have an important effect upon both the rate 
and direction of soil formation. 


Relief 


Most of Barnes County is nearly level to undulating, 
but some areas are rolling to steep. Many poorly 
drained and very poorly drained soils in depressions 
receive runoff from higher elevations. The steepest 
areas are the end moraines and the breaks of the 
Sheyenne River Valley. Local differences in relief within 
a square mile range from less than 10 feet to 50 to 150 
feet. : 
Relief influences the formation of soil through its 


effect on drainage, runoff, and erosion. Many 
differences in the soils of this county result from their 
topographic position. Among these differences are 
drainage, thickness of the A horizon, content of organic 
matter, color and mottling of the subsoil, thickness of 
the solum, and degree of horizon differentiation. 

Runoff is rapid on steep slopes, and only a small 
percentage of the rainfall penetrates the soil. Under 
these conditions, there is little moisture for plant growth 
and soil development. The steep soils are thin and low 
in organic matter content, and they have weak 
horizonation. Examples of these are Buse, Sioux, and 
Zell soils. 

Soils on nearly level to rolling slopes are moderately 
well drained and well drained. Moisture is sufficient to 
support good stands of mixed native grasses, and the 
soils have well developed profiles characterized by a 
black to very dark gray A horizon and a brown to very 
dark brown B horizon. Examples of these are Barnes, 
Kranzburg, and Egeland soils. Most of the moderately 
well drained soils occur as level or slightly concave 
areas. They generally have a thicker A horizon, a 
darker colored B horizon, and a greater depth to lime 
than those on convex, undulating, or rolling landscapes. 
Examples of these are Gardena, Lismore, and Svea 
soils. 

Depressional areas that receive large amounts of 
runoff from higher elevations have somewhat poor to 
very poor natural drainage. Most of the soils in these 
positions are characterized by a thick, black A horizon, 
a mottled gray or olive subsoil, and substrata similar to 
the subsoil. Examples of these are Parnell, Dovray, 
Tonka, and Southam soils. 


Time 


Time is necessary for the factors of soil formation to 
act on parent material. The length of time for a 
particular soil to develop depends on the kind of parent 
material and many other factors. 

The degree of profile development in most of the 
soils in Barnes County has been more affected by other 
differences than by the length of time, because the 
length of time has been about the same for all of these 
soils. In terms of geological time, the soils are young 
because they formed from material deposited in late 
Pleistocene time, which ended about 11,000 years ago. 
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Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a 
percentage of exchangeable sodium (15 percent 
or more of the total exchangeable bases), or both, 
that plant growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern 
and defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 
inches, in a 60-inch profile or to a limiting layer is 
expressed as— 


VeIV OW: seeuk reo yee eee dig e epee 0to3 
LOW 7c rtth ats te we aens tae eee dh dh PhS 18 3 to 6 
Moderate: sscccaa Ghee eh Edda bates 6to9 
iQ avrncocuwsrbeswesie nie ce Ped belnaates 9 to 12 
Veryhigh cc cecdsandae nes hres wee more than 12 


Bedrock. The solid rock that underlies the soil and 
other unconsolidated material or that is exposed at 
the surface. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface 


of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Ciaypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles 
(flagstone) 15 to 38 centimeters (6 to 15 inches) 
long. 

Coarse textured soil. Sand or loamy sand. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease 
with which a lump can be crushed by the fingers. 
Terms commonly used to describe consistence 
are— 

Loose.—Noncoherent when dry or moist; does not 

hold together in a mass. 

Friable-—When moist, crushes easily under gentle 

pressure between thumb and forefinger and can 

be pressed together into a lump. 

Firm.—When moist, crushes under moderate 

pressure between thumb and forefinger, but 

resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 

pressure but can be pressed into a lump; will form 

a “wire” when rolled between thumb and 

forefinger. 

Sticky.—When wet, adheres to other material and 

tends to stretch somewhat and pull apart rather 

than to pul! free from other material. 

Hard.—When dry, moderately resistant to 

pressure; can be broken with difficulty between 

thumb and forefinger. 

Soft.—When dry, breaks into powder or individual 

grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 
Cover crop. A close-growing crop grown primarily to 
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improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial 
saturation during soil formation, as opposed to 
altered drainage, which is commonly the result of 
artificial drainage or irrigation but may be caused 
by the sudden deepening of channels or the 
blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. 
Some are shallow. Some are so steep that much 
of the water they receive is lost as runoff. All are 
free of the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly 
below the solum, or periodically receive high 
rainfall, or both. 

Somewhat poorly drained.—Water is removed 
slowly enough that the soil is wet for significant 
periods during the growing season. Wetness 
markedly restricts the growth of mesophytic crops 
unless artificial drainage is provided. Somewhat 
poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water 
from seepage, nearly continuous rainfall, or a 
combination of these. 
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Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free 
water is commonly at or near the surface for long 
enough during the growing season that most 
mesophytic crops cannot be grown unless the soil 
is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly 
pervious layer within the profile, seepage, nearly 
continuous rainfall, or a combination of these. 
Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic 
crops cannot be grown. Very poorly drained soils 
are commonly level or depressed and are 
frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high 
slope gradients. 

Erosion. The wearing away of the land surface by 
water, wind, ice, or other geologic agents and by 
such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for 
construction purposes. 

Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 
Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow 

is common in regions of limited rainfall where 
cereal grains are grown. The soil is tilled for at 
least one growing season for weed control and 
decomposition of plant residue. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, 
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buildings and other structures, and plant roots. 

Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also, the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial 
meltwater. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by 
glaciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited 
in glacial lakes mainly by glacial meltwater. Many 
deposits are interbedded or laminated. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.6 
centimeters) in diameter. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent subdivisions 
of the major horizons. The major horizons are as 
follows: 

O horizon.—An organic layer of fresh and 
decaying plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an O, A, or 
E horizon. The B horizon is in part a layer of 
transition from the overlying horizon to the 
underlying C horizon. The B horizon also has 
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distinctive characteristics, such as (1) 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) granular, prismatic, or 
blocky structure; (3) redder or browner colors than 
those in the A horizon; or (4) a combination of 
these. 

C horizon.—The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying horizon. The 
material of a C horizon may be either like or unlike 
that in which the solum formed. If the material is 
known to differ from that in the solum, an Arabic 
numeral, commonly a 2, precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath 
the soil. 

R layer.—Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Increasers. Species in the climax vegetation that 
increase in amount as the more desirable plants 
are reduced by close grazing. Increasers 
commonly are the shorter plants and the less 
palatable to livestock. 

Invaders. On range, plants that encroach into an area 
and grow after the climax vegetation has been 
reduced by grazing. Generally, invader plants 
follow disturbance of the surface. 

Lacustrine deposit (geology). Material deposited in 
lake water and exposed when the water level is 
lowered or the elevation of the tand is raised. 

Large stones (in tables). Rock fragments 3 inches (7.6 
centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no 
natural soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, and fine sandy loam. 
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Moderately fine textured soil. Clay loam, sandy clay 
loam. and silty clay loam. 

Mottling, soil. Irregular spots of different colors that 
vary in number and size. Mottling generally 
indicates poor aeration and impeded drainage. 
Descriptive terms are as follows: abundance—few, 
common, and many; size—fine, medium, and 
coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along 
the greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, 
more than 15 millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percs slowly (in tables). The slow movement of water 
through the soil, adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. 
Permeability is measured as the number of inches 
per hour that water moves downward through the 
saturated soil. Terms describing permeability are: 


Very SIOW.. eee less than 0.06 inch 
SlOW vse Reddo CANS Wong 0.06 to 0.2 inch 
Moderately slow ................. 0.2 to 0.6 inch 
Moderate...............0. 0.6 inch to 2.0 inches 
Moderately rapid............... 2.0 to 6.0 inches 
FRADIG: a Paccts 8a aay sie farcraisuntacontee 6.0 to 20 inches 
Very rapid... 6. eee ees more than 20 inches 


Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisclid to plastic. 

Ponding. Standing water on soils in closed 
depressions. Unless the soils are artificially 
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drained, the water can be removed only by 
percolation or evapotranspiration. 

Poor filter (in tables). Because of rapid permeability, 
the soil may not adequately filter effluent from a 
waste disposal system. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor, on the basis of how much the present 
plant community has departed from the potential. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is 
the product of all the environmental factors 
responsible for its development. It is typified by an 
association of species that differ from those on 
other range sites in kind or proportion of species 
or total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to 
pH 7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed as pH 


values, are— 
Extremely acid............. 0.0.02 eee below 4.5 
Very strongly acid..................-. 4.5 to 5.0 
Strongly acid. ........... cece eee 5.1 to 5.5 
Medium acid ................. eee 5.6 to 6.0 
Slightly acid..........00..00......02.. 6.1 to 6.5 
Neutral ascii ademas ana ace etan sess 6.6 to 7.3 
Mildly alkaline....................008. 7.4 to 7.8 
Moderately alkaline................... 7.9 to 8.4 
Strongly alkaline .................000. 8.5 to 9.0 
Very strongly alkaline ............ 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 
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Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off 
the surface of the land without sinking into the soil 
is called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does 
not contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer or of the underlying material. All 
the soils of a series have horizons that are similar 
in composition, thickness, and arrangement. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Similar soils. Soils that share limits of diagnostic 
criteria, behave and perform in a similar manner, 
and have similar conservation needs or 
management requirements for the major land uses 
in the survey area. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soi! for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensiona!l body at the earth’s 
surface. It is capable of supporting plants and has 
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properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the underlying material. The living roots and plant 
and animal activities are largely confined ta the 
solum. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are—piaty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular 
cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. 
A practice common in semiarid regions, where 
annual precipitation is not enough to produce a 
crop every year. Summer fallow is frequently 
practiced before planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth 
from about 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the ‘plow layer,” or the 
“Ap horizon.” 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 
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Till plain. An extensive flat to undulating area underlain emergence, and root penetration. 
by glacial till. Toe slope. The outermost inclined surface at the base 
Tilth, soil. The physical condition of the soil as related of a hill; part of a foot slope. 


to tillage, seedbed preparation, seedling 


Tables 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


(Recorded in the period 1951-84 at Valley City, North Dakota) 
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It can be calculated by adding the 


dividing the sum by 2, and subtracting the temperature below which 


s a unit of heat available for plant growth. 


* A growing degree day i 
maximum and minimum daily temperatures, 


(40 degrees F). 


growth is minimal for the principal crops in the area 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 
(Recorded in the period 1951-84 at Valley City, North Dakota) 


i 
Temperature 
i) 
. ea En a a eer a 
Probability { 24° PF 29° F 32° F 
or lower or lower or lower 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- May 22 June 5 
2 years in 10 
later than-- May 18 
5 years in 10 
later than-- 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- Sept. 9 Sept. 3 


2 years in 10 


earlier than-- Sept. 26 Sept. 14 Sept. 7 


5 years in 10 


earlier than-~ Oct. 8 Sept. 25 
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TABLE 3.~-GROWING SEASON 


(Recorded in the period 1951-84 at Valley City, 
North Dakota) 


Daily minimum temperature 
during growing season 


fen) 
fs 
i= 
iQ 
4 
o 
Bh 


Probability gher | Higher i 
than {than {than 
{ 1 
24° F | 28° FO} 32° F 
Days Days | Days 
' i] t 
9 years in 10 136 114 95 
t ‘ { 
8 years in 10 145 122 103 
i] t 1 
5 years in 10 161 i 136 | 118 
i] i t 
2 years in 10 178 151 133 
t | ' 
1 year in 10 186 158 141 
L] 


128 


TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Soil name 


2 Tonka: Silt “loam=~-sAenaanraana seca co con ee rans ene ache a nema besasssccetssesesne 
3 iParnell. Silty clay ldam-ssse--ssrrstarieees<sobeseeseneedarshot eee eeene east ssaone 
6 {Southam silty clay loam---------~--~-------------- nn n-ne nn nnn nn nn nnn nn nnn ween ee - n= 
9 iNutley silty clay, 0 to 2 percent slopes----------9n--- enn nn nn nnn nen nnn n wane nena 
9B Nutley silty clay, 2 to 6 percent slopes~------------------~~--~--n----------------- 
9D iNutley silty clay, 6 to 15 percent slopes------a---nn enna n nnn nn nnn nnn nen en nnn nnn 
12 {Lismore~Kranzburg silty clay loams, 0 to 2 percent slopes-------------------------- 
13B  {Kranzburg-Lismore silty clay loams, 2 to 6 percent slopes~-~----------------------- 
14B  {Barnes-Buse loams, 3 to 6 percent slopes-~----------~- 99 n nnn nnn nnn nen nnn n-ne 
14C {Barnes-Buse loams, 6 to 9 percent slopeSq----------- n-ne nnn n nn nn nnn nw mewn n nn nnnen~ 
14D _|Barnes-Buse loams, 9 to 15 percent slopes~---~-------0----- nnn nnn nnn nnn nnn enn nnn 
15 iSwenoda-Lanona fine sandy loams, 0 to 2 percent slopes----------------------------- 
158  |Lanona~Swenoda fine sandy loams, 2 to 6 percent slopes---------~~~~---------------- 
15C {Lanona fine sandy loam, 6 to 9 percent Slopes~-----------n9 nen nnn een nn nnn nen ene 
16B  _|Barnes-Sioux loams, 1 to 6 percent slopes-------------------~------+-=------------- 
16C | Barnes-Sioux loams, 6 to 9 percent Slop@S------------- nn en anne nnn nnn none nnn n= 
16E {Barnes-Sioux loams, 9 to 25 percent slopes------~---~------------------------------ 
17B  jBarnes~Svea loams, 2 to 6 percent SlopeS----n---nenn nn nn enn nnn se nw nn nn nnn e ne none 
18 [Bearden silty clay loam------------------s-enne nnn nn nnn nnn ne nn noone nnn 
19 iColvin silty clay loam, saline----------------- nnn nnn rene ne nn nn nn nn nn wenn nn nnn nn 
23F |Buse-Barnes loams, 15 to 35 percent slopes----~----------------- 92 -4-------------- 
26 (Colvin silty Clay loam---------------n------- nero rene cnn nnn nn nn nnn nnn ne mene enn nen 
27 [Divide loam—------~~----- a9 n- nnn n nn nn nn nn nn nn nn nn ne nnn nnn nnn ne nn nn nc nnn nner eres eee 
31B (Egeland fine sandy loam, 1 to 6 percent Slopes---------n- neers cen en nn nen nn enn nea-- 
36 (Fargo silty clays---- sore serosa sano anne resannnsannnesesssancsecednaseseacinse 
40B |Gardena-Zell silt loams, 3 to 6 percent slopeS~-----~-rm enn een nnn e nana sen epaiaataas 
40C {Zell silt loam, 6 to 9 percent Slopes--------------- nnn nn nn nn nnn nn nnn nnn renee 
40E {Zell silt loam, 9 to 25 percent slopese-------9-n-nn nana nan nn nnn newer enn nnn ee nen 
43 [Gardena silt loam-~---~#--------- nnn nnn nnn nn nnn nnn nnn nn nnn nn nnn ne nnn conan nennnnen 
46 |Gardena-Glyndon silt loams, 0 to 3 percent slopes---------n~--encennenen nnn enn nnen= 
48 {Glyndon silt loam--------------n~ nnn n nnn nnn n nnn nn nnn nnn nnn nnn nnn nnn nnn nnn n ne nnsa= 
49 iGlyndon silt loam, saline, 0 to 3 percent slopes-----<--n-------3 322-220 20- ne“ - === 
50 |Hamerly-Tonka complex, 0 to 3 percent slopes-------=--~---- non n nnn nee ne nae nnn ee= 
54 iLamoure silt loam, channeled------------------- aia aa aaa aa 
56 {LaDelle silty clay loam---------------------- n-ne nn nnn nn nnn ce nnn ne nen een en en nnn nn 
62 {Overly-Bearden silty clay loams----------~----- PASAH SSS easae Toren enn e Seco T Ress 
63 Renshaw loam, 0 to 2 percent slopeS----------- rare nn nnn nn nnn nnn wenn nnn nnn nn nnn 
64 IPLtS, gravel ~----n---n- nn nnn nnn nnn ne nnn nanan = PEae selec saat rcomesscnesn ssi As 
65 |Svea-Barnes loams, O to 2 percent slopes--------- MOSS Sser sar ren SSstcsaesreesstsees 
66 iHamerly-Wyard loams, 0 to 3 percent slopes-------n---n--enen nnn nnnnnen nnn anne ene 
66B jHamerly loam, 3 to 6 percent slopes---~----=~----~ RarRton TTS tnt amos eaSsaetecssccSes 
67C  {Renshaw-Sioux loams, 2 to 9 percent slopes----~- Santer sass heneareseateareeseeeessn 
68E |Sioux-Renshaw loams, 9 to 25 percent slopes----- SSSRrlerey res sss eens r esses ees s= 
71 {Vallers-Parnell complex----------------7--- 2 enn e= MSRP Sh ics Set aalanwenssssarkasa=5 
77 {Vallers loam, saline---------------------------- STR ae TS ip ee eS Toe eee 
80 (Marysland loam----------------n--- on nn ners eemn enn Senor rs acorn tsesescsassesSaSen = 
81B  {Edgeley loam, 2 to 6 percent Slopes-----n- anne anne nnn nnn ene n nnn nn nnn nn enna ene 
82 {Sinai silty clay loam, 0 to 2 percent slopese----+----0-- none -+~--+-------- == === 
82B {Sinai silty clay loam, 2 to 6 percent slopes~--*---------------------+------------- 
83F |Kloten-Buse complex, 9 to 35 percent slopes---+--- HSS Stcesweos sss aassesessirnessa= 
84 [Easby loatwennnn n-nonane nnn nnn nnn nnn nnn nn nnn nnn nn RUS SR IDS ons aes Semeeeesen enna saa. 
85 [Exline silty clay loam-------------~------- nnn nen nee nnn nen nnn nnn en nnn nnn eee 
86 lOverly-Nahon silt loams~----------w9-n--en a2 nee nnn nn nnn nn enn nnn nnn nee n 
87 iSvea-Cavour loams, 0 to 3 percent slopes----~------- Soros eacsede ms 
88 {Manfred and Vallers soils, extremely stony~--+--------------------- 
89 iFordville loam, 0 to 3 percent slopesq-------9e enn een n nn nnn nen n een nnn n nn neon nnn ne 
90 (Dovray silty Clay---~------ser enn mann renew nen nnn n= Parser ates <eeSerses stan Stes=- 
91 ALVESON LOaM~=~- enn n nn nnn nn ann nnn nn nn nnn nent nee en nme n nnn nnn enn e meen nnn ne wn 
92B (Barnes~Cavour loams, 3 to 6 percent slopes~------~-=n--n-nen nnn e ene ----------- === 
98B j{Barnes-Svea loams, 0 to 6 percent slopes, extremely stony---=-----~---------=------ 

H Wa terre conor nnn cnn enn ween nn nnn nnn wenn enn name nna me nee n an meee 

t 

1 

Total ho--soseecssrrsscrsessastecsonsesseens SPRRSS Raters aeeSsHsSassscess 
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Acres 


3,330 
19,310 
15,010 
! 1,860 
! 3,740 
} 3,570 
i 9,650 
H 8,880 
' 134,380 
! 50,460 
' 9,440 
H 2,570 
H 4,100 
H 1,240 
| 8,250 


H 7,740 


H 3,900 
1 99,390 
! 2,620 
! 5,380 
i -23,130 
' 4,660 
! 13,100 
1 2,050 
\ 3,620 
H 4,570 
H 1,200 
H 1,070 
H 9,430 
! 4,040 
| 3,770 
H 1,790 
1 144,390 
1 10,540 
! 4,040 
H 7,110 
19,100 
970 
61,410 
65,720 
27,950 
12,470 
3,980 
27,630 
32,250 
3,200 
520 
910 
690 
12,480 
3,360 
1,430 
3,000 
18,840 
2,040 
6,510 


Percent 
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Barnes County, North Dakota 


TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


(Yields are those that can be expected under a high level of management, except the undrained yield is 


Absence of a yield indicates that the 


soil is not suited to the crop or the crop generally is not grown on the soil) 


given for poorly drained and very poorly drained soils. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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131 


Barnes County, North Dakota 


TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 6.--RANGELAND PRODUCTIVITY 


0. 2S ee cae | Potential annual production 
Soil name and for kind of growing season 


’ 
1 
map symbol i Range site | 
! 
4 
t 


t 
t { 
i i 
1 t 
le la aad [Wet Meadow-------------- 2-2 -- noon nn nnn 5,000 H 4,500 H 4,000 
Tonka ' H ' 
| 
Jawa tnesesencs nono nceecee \Wet land--~-~-------~-++----------------.---- H 7,000 ' 6,600 H 6 ,000 
Parnell | H 1 H 
\ H { H 
Gr corn en ne eee ne {None Assigned-------------------------- }  eeeee P  eeeen [eee 
Southam 
' ' I ' 
Ce ers ' Clayey~----- oe en n-ne nee nee ! 3,200 | 2,700 | 1,900 
Nutley { H { 
H 1 H { 
QB~ ~~~ nnn nnn nnn nnn nnn | Clayey~- n-ne nnn nnn nnn nnn nn ne eee - | 3,000 | 2,500 \ 1,800 
Nutley H H 
H H H 
QPseseswenssslecuccusceks 'Clayey-+-------------------- noe nee eee | 3,000 ; 2,500 | 1,800 
Nutley i i { 
‘ q i] t 
t) t i) 1 
12*: I { { 
Lismore<<ot-esscseeeecs l Over f low-------------- wee nee nnn eee e- i 4,000 ; 3,600 H 3,100 
1 ' 1 1 
I \ { { 
Kranzburg------+<-+------= ISilty--------+------ ne +--+ 3,600 3,000 | 2,100 
i] i 
| 1 { 4 
13B*: ! \ 
Kranzburg--------------- Silty Besos this acco eeeces ele eetesseceL 3,600 3,000 2,100 
1 4 4 i 
Lismore-----------~----- (Silty sstateiataiatetatetatatatalataiatatatatatatatatatatateteretataatata 3,500 3,000 2,600 
' I t ' 
14B*, 14C*, 14D*: | f 
Barnes--------------+--- {Silty wee tee we meee n wenn nee nen n nnn e een 3,200 2,700 | 2,300 
' 
! i] i] i 
Busewwnn-- 2 nn enn ee 'Thin Upland---<-+----+------------------ 2,700 2,400 H 1,800 
t ' 
{ I ' 1 
15%: H H H H 
Swenoda~eowew en ween nee i Sandy eee ee ew ee eee mw ewe wen ne ee ee eee 3,200 2,800 2,400 
! ' t i 
Lanonaoee~ =o ee eee neon {Sandy re eee een ee ene een mn awwncenen 3,200 2,800 2,400 
1 
{ I 1 i 
15B*; t t i H 
Tanonassooseersesee el i Sandy-++------------------------------- 3,200 2,800 2,400 
t 
{ i] ' ‘ 
Swen0dae~-~-n---ee anew e I Sandy qo noone e n-ne enn nee | 3,200 2,800 2,400 
1 
' 1 I 1 
[$C2Hsteo~ cece bocce eke ' Sandy ---------------------------------- ! 3,200 H 2,800 | 2,400 
Lanona { H i { 
| 
16B*, 16C*, 16E*: | H ! ' 
Barnes--------------nn-8 SE] ty nme ee enn nnn nnn nen een nn ne 3,200 2,700 H 2,300 
1 ' 
' 1 i) 1 
Sioux---+~-------+------- 'Very Shallow--------------------------- \ 1,200 | 1,000 1 800 
t t 1 t 
t I ' \ 
17B¥*: 1 H H I 
Barneg~--<---- een eee ee (Silty Seesaw ss Seboo a eweeecoscoencccdce 3,200 H 2,700 H 2,300 
t i] 
1 i I ' 
SGV Cg tor en eee ne eee ew cnn ne iSilty ee ee ee ee ew we wee en wwe ewe 3,500 3,000 2,600 
' ' ' I 
[Recess secede nccecccwes lLimy Subirrigated---------------------- H 4,800 { 4,200 { 3,600 
Bearden ‘ ' H H 
1 t ' 
i) ' fT ’ 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY--Continued 


H H Potential annual production 
Soil name and for kind of growing season 


1 
' 
rT 
Map symbol | Range site 
' 
{ 
' 


! 
! 
’ 
' 
i t 
t ! 
| | | 
1 I ! 
19----~------------------ [Saline LoWland---9------e---------2 2H ' 3,500 3,200 2,800 
Colvin H 
! 
23F*: 1 
BuSe@~------2--------- == IThin Upland---------------------------- 2,700 2,400 1,800 
t 
! ! J | 
Barnes-~~-<------~------ iSilty we reer neem enn ee ce wenn nen eee n n= | 3,200 2,700 2,300 
' ' \ I 
26-------------~--------~ \Wet Meadow-------------~--- eee ee eae ! 5,000 | 4,500 | 4,000 
Colvin i i { ! 
Oy Lat ee eer {Limy Subirrigated---------------------- H 4,800 : 4,200 Hl 3,600 
Divide H H H : 
1 \ 1 
3] Bawa nnn nee ne nnn een ene | Sandy --------~------------------------- H 3,500 H 2,900 ! 2,000 
Egeland H { | H 
1 \ i 
BG er ene ween mew ence ene IC layey cone nn nnn nnn nn nn en nnn nee nee : 3,200 H 2,800 H 2,400 
Fargo : H H H 
t ! 1 I 
I I : 1 
40B*: | 
Gardenaw--- ooo een ane {Silty Seem ewowe enn eeeewewcemnawemnawennes ! 3,400 i 2,900 t 2,500 
' ’ 1 
! ! ' i 
ZO] lonmw nner enn ne een eens iThin Upland---------+----++------------ 3,200 2,700 1,900 
! ! ! I 
4O0C mn oon nn nn enn eee IThin Upland---------+<--------- ee ! 3,200 { 2,700 H 1,900 
zell \ 1 1 1 
40E-------------------=-- iThin Upland---------------------------- | 3,000 H 2,500 i 1,700 
Zell H i H H 
93 ome ee enw eww en ew = [SL] ty conten nn we nnn enn ne renew nnn nee ! 3,400 H 2,900 t 2,500 
Gardena H i { i 
' ' ! t 
' I ! ! 
46%: 
Gardenan-----c- n-ne mene {Silty ee ene ne mere enna meen een wn eee i 3,400 2,900 2,500 
! 
! ' t ' 
Glyndon----------------- \Limy Subirrigated---------------------- 4,800 4,200 3,600 
( ' I 1 
4 Qn wn on nnn enn ne ee we ene {Limy Subirrigated---------------+------ H 4,800 H 4,200 : 3,600 
Glyndon ! H \ 
' ' ! 
1 ' ! ' 
BQ nnn nn wees enn monn wenn eee ‘Saline Low Land--<---0<---~-------+----- | 3,500 | 3,200 ! 2,800 
Glyndon : H ' i 
‘ ' t t 
I t t ' 
50%: 
Hamer ly--------=+------- {Limy Subirrigated---------------------- i 4,800 | 4,200 H 3,600 
! ! 1 
l H ! ! 
Tonkarw rrr en nm cen e mene ee iWet Meadowe ween n-ne enn enn wwe nnn ene enn e \ 5,000 : 4,500 H 4,000 
! ! t 
! I i 1 
CY et iSubirrigated---9----------5-+-- een =e H 6,400 ' 5,800 i 4,600 
Lamoure i : H H 
562-2 + ----- + - ---- -  ---- lOver floW- nae nonce ne nen nn een en nnn nnn n ee i 4,800 H 4,000 H 2,800 
LaDelle ' ! ! ! 
1 1 i 
62*: H i H H 
Overly--------+~-------- {Silty a oe ee eee ne eee nen een 3,400 2,900 2,500 
t t H ! 
Bearden--------~-------- {Limy Subirrigated-----°<-<-------------- 4,800 4,200 { 3,600 
! 
I ! ! 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY--Continued 


for kind of growing season 


4 
Soil name and 
1 
1 


I 
! 
1 
map symbol Range site i : T 
| Favorable | Average ! Unfavorable 
Lb/acre Lb/acre Lb/acre 
I I 1 I 
ea ‘Shallow to Gravelo---e~---ceee sen nn---- } 2,500 H 2,100 ! 1,300 
Renshaw H { { 1 
64 Benn nnn nnn enn nnn eee INone Assigned-----------n-- on nn nnn Peer en fee ee [0 weeee 
Pits { H 1 H 
' t ‘ t 
' 1 i ! 
65%: H { t { 
Svearc nore nnn nn nnn {Overflow we een nn ee ee eee nwo ee enn ene 4,000 3,600 : 3,100 
t 
' ! I I 
Barnes------"-9--------- WS il ty qn nee n nn enn nnn ne nnn enn nen nn enn e 3,200 2,700 2,300 
{ 
! 1 ! ' 
66%: | i ! 1 
Hamer ly-cw--rono none e | Limy Subirrigated------------2eereenn n= 4,800 4,200 3,600 
i ' I ' 
Wyard=------ neon enn n- {Over flow oot et enn een nmeeneneeeen a 4,000 3,600 ' 3,100 
' 
1 1 I ' 
66 Brn nnn monn nnn nnn nnn e {Limy Subirrigated-------<ecnee-na------ H 4,800 i 4,200 ' 3,600 
Hamerly H H I H 
{ ' 1 ' 
! ' 1 t 
67C*: H H H { 
RenshaWenreesoo rn enn----- iShallow to Grave loqoeen een ewe nnonncccee 2,500 2,100 1,300 
t I ' 1 
S1LOuxo eee m eee enone eecene iVery Shallowece con wn m me enter e ene reeren 1,200 1,000 ! 800 
t 
I 1 ‘ 1 
68E*: H i 
S1ouxw- on nnn nnn e nnn \Very Shallow---ces-nnnn nn nna nanan enna 1,200 1,000 H 800 
1 
! ' ! 1 
RenshaW----------------- {Shallow to Gravel---------------------- 2,500 2,100 | 1,300 
! i 
i ' 1 { 
71*: | H H t 
Vallers----wor ene ee--=- {Subirrigated eet ene terran 5,800 5,300 4,200 
t i ( t 
Parne] ]---9<------------ {Wetland ena nwee ween nr emeenann ane eseeene 7,000 6,600 6,000 
! t ' 1 
1 fF eee \Saline Lowland---3~--9scssese ern ----=-- | 4,000 H 3,500 { 3,000 
Vallers I H ' H 
1210 tee ee ee ISubirrigatedq--7----- noon naan n nee enee i 6,000 | 5,500 \ 4,400 
Marysland 
t ' ( ! 
81 Bannon nn nn nnn en nnn Isilty wee wee ww ee nee women seen ene enema ae H 2,600 : 2,300 ! 1,900 
Edgeley { { 
82, 82B----n nnn n nnn nnn | Clayey-nn anne n nn nn nn nnn enn e enn e nn neces : 3,200 \ 2,700 H 1,900 
Sinai H H H \ 
t H { H 
83F*: i 1 i ' 
Kloten-<-<nnnnnnnenecee= | Shal loWe-ee enon nnn w enna enn nnn nnn nnn nee 2,300 ! 2,000 { 1,700 
i] ! 1 
{ { ! ’ 
BuS@-- << e en nnn e nnn e nnn IThin Upland---------------------------- 2,700 ! 2,400 { 1,800 
1 ' t 
1 ! ' t 
[ye 'Saline Lowland--------<-------en-eneen- t 3,500 4 3,200 H 2,800 
Easby H H { i 
BG anew nnn n nnn o nnn n en eee 'Phin Claypan------------------ een === == ' 1,300 H 1,100 | 900 
Exline H t H t 
1 ' t ! 
1 i t ! 
86*: 1 H H 
Over lyqconnno ne renn enon \silty mew ee eee wn wee en ween ees eeeeewnen 3,400 2,900 ' 2,500 
{ 
1 ‘ H t 
Nahon«-99+93<9"--s--2---- | Claypan Meee we coe w ew ee ee rem oemeseeenes 2 4 500 2 ; 100 H 1 j; 500 
t 
I ' ! 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY--Continued 


H H Potential annual production 


! 
Soil name and ! 
map symbol Range site 
i) 
t 
I 


4 f] 
t i) 
i} i 
4 i) 
t ) 
1 i) 
i 
SV@arce nnn meee enone nena {Overflow ladatehaietatatatataiatetetatatatatate tetera aera 4,000 3,600 H 3,100 
' 
t ‘ ' 
Cavourm----------------- | Claypan--\9---e+---------~-------------- { 2,300 { 2,000 | 1,600 
t 1 ! ' 
| ' ! ‘i 
88*: ' i { 
Manfred---~-~------------ {Saline Lowland-----------<-neeee------- 3,500 3,200 2,800 
i] i] t J 
Vallers----------------- {Subirrigated taatetatatatattatatatatalaatatatetatatetaetatate 4,800 4,400 3,900 
i 1 ' 
89-------~-=-------- === |Silty------------=--------------------- H 3,200 } 2,700! 1,900 
Fordville i H H | 
' i] i i] 
1 i] t 1 
Qn nnn nn nnn nnn enw wenn nee | Wet land-------------~+----------------- | 6,600 | 6,000 | 4,800 
Dovray i | ' | 
H t i 
9]----------------------- |Subirrigated----~---------------------- ' 4,800 | 4,400 ‘| 3,900 
Arveson f H i 
{ H H i 
92B*: H | 
Barnes---~~~-------~---- {Silty aieteaiaiataeaiatateleiatatatatatataatatatatatatatatarel 3,200 2,700 2,300 
t t t | 
Cavour--~-~------------= iClaypan mr mr tenon nen nnn wenn nnn n nn wccnnn 2,300 2,000 1,600 
1 i} ' 
98B*: | H i 
Barnes~----------------- \Silty--------------------~------------- 3,200 | 2,700 | 2,300 
t 
( i 
2,700 2,500 
1 


t 
7 a ee ile ( 
* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


(The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil) 


: Trees having predicted 20-year average height, in feet, of-- 
t ‘ 


1 
Soil name and } 

map symbol <8 
' 


eastern redcedar, 
ponderosa pine. 


! 1 
' 8-15 1 16-25 | 26735 H 235 
| | | | | 
Qann nese nnn ren cane ' --- |Eastern redcedar, {Green ash, {Golden willow----- {Eastern 
Tonka ' ; common | Siberian i | cottonwood. 
{ | chokecherry, | crabapple, Black | } 
! | lilac, American {| Hills spruce. 1 H 
\ { plum, redosier | | H 
! | dogwood, Siberian] I H 
peashrub. 
1 ) i} 1 ! 
Beennnn------- +--+ {American plum----- {Common iSiberitan {Golden willow----- \Eastern 
Parnell H | chokecherry, | crabapple, Black | | cottonwood. 
} | redosier dogwood,| Hills spruce, i | 
| | lilac, Siberian | green ash. : | 
{ | peashrub, eastern| | | 
! ' redcedar. | 1 1 
i] i] 1 1 ' 
! ! i] | 1 
6. ' H { H H 
Southam H | H t | 
' H { { | 
9, 9B, 9Deenen---- \Peking cotoneaster;Russian olive, {Green ash, I -- I --- 
Nutley ' { eastern redcedar,! Siberian elm, { : 
: | common | ponderosa pine, | | 
H | chokecherry, | Manchurian j H 
i | lilac, silver | crabapple. | | 
: ! buffaloberry, H { : 
! | Siberian H i H 
peashrub. 
1 1 i t 1 
12*: H | { t | 
Lismore---------- | oon 'Redosier dogwood, {Black Hills {Golden willow----- \Eastern 
! } Peking | spruce, green | | cottonwood. 
! { cotoneaster, | ash. { ! 
H { American plum, H H ' 
| | Siberian H { H 
H | peashrub, common |} H \ 
H | chokecherry, | i | 
! | eastern redcedar, | H H 
ponderosa pine. 
1 i] 4 t i} 
Kranzburg. H I H { H 
| ! | 
13B*: H H { H { 
Kranzburg. | H H | { 
H ' H i H 
Lismore~--------- H --- {Redosier dogwood, {Black Hills iGolden willow----- | Eastern 
H | Peking | spruce, green H { cottonwood. 
| | cotoneaster, | ash. | H 
H ! American plim, |} : ! 
{ | Siberian | ! | 
H { peashrub, common } H H 
H { chokecherry, H | { 
| { H | H 
i] i 1 1 ! 
H ‘ H i { 
i] i] ' i i) 


See footnote at end of table. 
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TABLE 7.~-WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 
Soil name and 


1 
t 
1 
map symbol | <8 8-15 16-25 26-35 >35 
1 
iT 
ee ee 


1 
! 
1 
14B*, 14C*; ' 
t 


crabapple, lilac. 


1 i) t 
' i] t 
1 ' 1 
' 1 1 
1 1 I 
1 ' i] 
rT ’ ) 
i] ' t 
i H H 
Barnes~---------- H Sa iEastern redcedar, {Siberian ! =a H so 
| | American plum, crabapple, bur} { 
i | lilac, Siberian oak, green ash, | H 
H ! peashrub, ponderosa pine, | H 
| } redosier dogwood.} Black Hills H H 
| ! | spruce, Russian | | 
H H | olive. | ! 
| ' | H H 
Buse-<------------ iSiberian peashrub, {Ponderosa pine, {Siberian eln, i so H tet 
| lilac. ! Russian olive, |! green ash. | H 
H { eastern redcedar,! I { 
H ! Rocky Mountain |! H H 
H ! juniper. H H | 
' i ' ! ! 
t t 1 t 1 
14D*: H H H H H 
Barnes----------- : --- {Eastern redcedar, {Siberian { a } na 
| ! American plum, ! crabapple, bur ! ' 
| ! lilac, Siberian | oak, green ash, | { 
! | peashrub, { ponderosa pine, ! H 
H | redosier dogwood.! Black Hills ! H 
t : | spruce, Russian } H 
i ! ! olive. | H 
1 t rT 1 t 
i] 1 ry ! t 
Buse. i ' ' { { 
1 i ' 1 1 
1 ' 1 ! 1 
15*: H H H H ! 
Swenoda---------- H --- {Common {Black Hills iGolden willow----- {Eastern 
H | chokecherry, | spruce, green } ! cottonwood. 
! { American plum, ! ash. t { 
H ! ponderosa pine, ! 1 H 
‘ ! Siberian t 1 H 
{ ! peashrub, Peking } { H 
' ! cotoneaster, ; i H 
! { eastern redcedar,! I | 
redosier dogwood. | 
' 1 1 1] t 
Lanona-~-------=- i --- {Common iGreen ash, bur | one i oo 
' ! chokecherry, | oak, ponderosa |} i 
H { Siberian | pine, Russian i i 
: | peashrub, eastern! olive. : | 
‘ | redcedar, ! t { 
! ! American plum, } { { 
: } silver ' | I 
! | buffaloberry, | | H 
H | Siberian ! ' H 
! i crabapple, lilac.| H H 
H { H H { 
15B*: H { I i H 
Lanona----------- i --- {Common iGreen ash, bur H “ee i one 
| | chokecherry, | oak, ponderosa } | 
{ | Siberian ! pine, Russian | H 
H | peashrub, eastern} olive. H H 
i | redcedar, H H H 
! ! American plum, H i H 
H | silver ' H | 
| ! buffaloberry, { H 
' | Siberian i | H 
' 4 ry ! ! 
! 1 t 4 t 
t i] t t | 
i) t 1 ' ' 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS~-Continued 


T Trees having predicted 20-year average height, in feet, of-- 
Soil name and i 


q 
' 
' 4 
map symbol H <8 16-25 H 26-35 
t 


American plum. 


t rT 
| 8-15 H H | >35 
i H { 
15B*: 
Swenoda-~-------- : —- {Common 'Black Hills 'Golden willow----- {Eastern 
| ! chokecherry, | spruce, green | | cottonwood. 
i | American plum, | ash. H H 
H | ponderosa pine, | H H 
: | Siberian : | H 
| | peashrub, Peking | | | 
H | cotoneaster, H H ' 
! { eastern redcedar,| { | 
redosier dogwood. | 
‘ ' \ i ' 
18Con enn n nn nnn nnn ! --- {Common {Green ash, bur H --- 1 --~ 
Lanona { | chokecherry, | oak, ponderosa | ! 
! | Siberian | pine, Russian { ! 
! | peashrub, eastern} olive. | H 
' | redcedar, H H ' 
{ { American plum, H ' | 
| | silver | | i 
I | buffaloberry, | j ! 
H | Siberian ' H H 
crabapple, lilac. | 
( 1 i] ( 4 
16B*, 16C*, 16E*: } | H { H 
Barnes~---------- H --- {Eastern redcedar, |Siberian ! woe H --- 
H | American plum, { crabapple, bur } H 
t | lilac, Siberian {| oak, green ash, |! | 
\ | peashrub, | ponderosa pine, } ! 
H | redosier dogwood.! Black Hills H H 
H H } spruce, Russian |} H 
: | | olive. i ! 
{ H H { H 
Sioux. | | H | { 
H { ' { i 
17B*: ' i H H H 
Barnes-----~----~ H --- {Eastern redcedar, {Siberian H --- H --- 
' | American plun, i crabapple, bur } H 
| | lilac, Siberian | oak, green ash, |} | 
H | peashrub, | ponderosa pine, ! H 
H | redosier dogwood.} Black Hills | H 
' H i spruce, Russian | | 
} | | olive. i i 
| H | H ' 
Svea-~----------- | o-- jRedosier dogwood, {Black Hills {Golden willow----- tEastern 
! | ponderosa pine, | spruce, blue H | cottonwood. 
| ! common | spruce, green H ! 
' | chokecherry, } ash, eastern | | 
' | Siberian | redcedar. | | 
| | peashrub, i | | 
American plum. 
{ 1 t ' { 
18---------------- H eo: {Redosier dogwood, |Green ash, Black /Golden willow----- |Eastern 
Bearden H | ponderosa pine, | Hills spruce. | | cottonwood. 
H | eastern redcedar, | | ' 
t {| common t { 1 
| | chokecherry, i H H 
{ | Siberian i : | 
H | peashrub, Peking | ! ! 
i ! cotoneaster, H | H 
H i | i H 
H { H i I 


See footnote at end of table. 
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TABLE 7,--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


a 
H Trees having predicted 20-year average height, in feet, of-- 
Soil name and } I 1 
Map symbol { <8 H 8-15 16-25 H 26-35 >35 
1 1 


redosier dogwood, 
eastern redcedar, 
common 
chokecherry, 
Siberian 
peashrub. 


1 ' 
1 f 
' ' 
H H 
i] ( i) (] 
H { H H 
{osctsbscseteseu 'Silver 1 we ‘Russian olive, | te H as 
Colvin | buffaloberry, { ! green ash, H i 
| Siberian | | Siberian elm. H H 
! peashrub. H i H | 
i] | 1 t | 
i] iJ i] i] i] 
23F*: H H H H { 
Buse. { H | | H 
1 ( 4 i] 1 
1 i] | i] 1 
Barnes. | | H H H 
{ i H H H 
26---------------- | --- {American plum, {Green ash, Black {Golden willow----- {Eastern 
Colvin | | Siberian | Hills spruce, H } cottonwood. 
H | peashrub, common | Siberian H | 
| | chokecherry, ! crabapple. { H 
\ | lilac, eastern | H | 
1 ' redcedar, ! H i 
| | redosier dogwood. | i 
i] 1 ' i] 
t 4 i] i] 1 
Vy ae i --- {Redosier dogwood, {Green ash, Black {Golden willow-----|Eastern 
Divide H | ponderosa pine, } Hills spruce. H | cottonwood. 
1 | Siberian | | t 
! | peashrub, Peking | | H 
' | cotoneaster, | H H 
{ ! eastern redcedar,! | H 
: ! American plum, |! | { 
i { common H H H 
chokecherry. \ H 
' t 
t t i] ' f] 
31B--------------- 'Silver 'Manchurian {Green ash, bur | --- H -— 
Egeland | puffaloberry. ! crabapple, | oak, ponderosa | H 
{ | eastern redcedar,! pine, Russian H | 
: | common { olive, American } H 
H ! chokecherry, | plum. H | 
i | Siberian i 1 
| | peashrub, lilac. H 
i] ' 
1 t ' i) ' 
36---------------- {American plum-~-~- {Eastern redcedar, {Green ash, iGolden willow----- }Eastern 
Fargo H { lilac, common | Siberian H i cottonwood. 
H | chokecherry, | crabapple, Black } \ 
' ! redosier dogwood,! Hills spruce. H H 
{ | Siberian \ H 1 
H ! peashrub. | ' i 
H | { i H 
40B*: i H f ' H 
Gardena------~--- | --- {American plum, {Green ash, Black {Golden willow-----|Eastern 
| ponderosa pine, | Hills spruce. H | cottonwood. 
| Peking | | H 
| cotoneaster, H H \ 
i H i H 
t { i] 1 
' 1 i] 1 
| t I ‘) 
i] ' | ' 
i] i] f] 1 
(] 1 i] 1 
f] i] 4 i] 
i) t ] i 
i] ' f] 1 
' ! i] i] 
1 ' ! ' 
t] i] ' i] 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


H rees having predicted 20-year average height, in feet, of-~ 
Soil name and | 


' 
! 
map symbol | <8 8-15 16-25 26-35 >35 
t 
( 


Ze] ]------------- {Peking 

| cotoneaster, Russian olive, 
green ash, Rocky 
Mountain juniper, 


eastern redcedar. 


' 
i) 
1 
t 
i) 
1 
1 
i 
Ponderosa pine, {Siberian elm------ 
1 
} 1 
j Siberian 
| peashrub, lilac, H 
| skunkbush sumac, \ 
| silver H 
| buffaloberry. H 
i) 
| 


Ponderosa pine, Siberian elm------ 
Russian olive, 

green ash, Rocky 

Mountain juniper, 


eastern redcedar. 


Zell ; cotoneaster, 
! Siberian 
| peashrub, lilac, 
} skunkbush sumac, 
} silver 

| buffaloberry. 

1 

t 

t 

1 

1 

t 


Eastern 
cottonwood. 


Green ash, Black jGolden willow----- 


Hills spruce. 


i] 

i] 

' 

' 

i 
1 
i] 
‘ 
' 

t 

1 

t 

1 

1 

! 

] 
i 
i 
J 
1 
t 

i] 

' 

I 
American plun, | 
Gardena ponderosa pine, | 
Peking H 
cotoneaster, ' 
redosier dogwood, { 
eastern redcedar,| 
common H 
chokecherry, H 
Siberian | 
] 

1 

t 

t 

1] 

1 

1 

1 

! 

J 

y 

i 

t 

1 

t 

1 

' 

t 

1 

1 

i] 

1 

' 

1 

t 

' 

t 

1 

q 

' 

t 

t 

' 

1 

1 

' 

1 

J 

1 

‘ 

' 

\ 

4 


peashrub. 


46%; 


Gardena---------- i === Golden willow----- Eastern 


cottonwood. 


Green ash, Black 
Hills spruce. 


American plum, 
ponderosa pine, 
Peking 
cotoneaster, 
redosier dogwood, 
eastern redcedar, 
common 
chokecherry, 
Siberian 
peashrub. 


Black Hills 
spruce, green 
ash. 


Eastern 
cottonwood. 


Common Golden willow----- 
chokecherry, 
American plun, 
ponderosa pine, 
Siberian 
peashrub, Peking 
cotoneaster, 
eastern redcedar, ; 
Amur honeysuckle, | 
redosier dogwood. } 


! 


Glyndon---------- H ear 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


nn a A luanp nUerade haianr. an feat. ofee 
Trees having predicted 20-year average height, in feet, of-- 


Soil name and 


' 
i) 
i] 
map symbol H <8 8-15 16-25 26-35 >35 
' 
1 


redosier dogwood, 
eastern redcedar, 
American plum, 
common 
chokecherry. 


1 t 1 
! 1 t 
1 1 1 
y i) i] 
4 4 i] 
' ' ' 
i H H 
48---------------- H --- \Common {Black Hills {Golden willow----- {Eastern 
Glyndon H { chokecherry, ! spruce, green H ! cottonwood. 
H ! American plum, | ash. | H 
i ' ponderosa pine, | { H 
| | Siberian H | i 
' ! peashrub, Peking | t H 
| | cotoneaster, H { H 
| ! eastern redcedar,} I | 
! | Amur honeysuckle, | H H 
redosier dogwood. | 
‘ i f) i ' 
BQnnnnn nnn nnn nnn iSilver H --- {Siberian elm, { --- 4 “o 
Glyndon ! buffaloberry, | | green ash, | H 
! Siberian | | Russian olive. { H 
| peashrub. | | ' { 
1 ' 1 i) ' 
1 1 1 i) 1 
50*: { i | | 
Hamer ly---------- ' --- 'Redosier dogwood, {Green ash, Black {Golden willow----- {Eastern 
i | ponderosa pine, | Hills spruce. { | cottonwood. 
H | Siberian { { H 
} | peashrub, Peking } H 
! | cotoneaster, H | H 
H ! eastern redcedar,} i H 
H ! American plum, H 1 H 
| } common { i { 
chokecherry. | | 
4 
t i ' J i] 
Tonka----<--2"--- H --- ‘Eastern redcedar, {Green ash, {Golden willow----- jEastern 
| } common ! Siberian i ! cottonwood. 
{ } chokecherry, | crabapple, Black | { 
| | lilac, American | Hills spruce. H { 
i ! plum, redosier | i H 
i | dogwood, Siberian} H H 
! | peashrub. i { 
1 { i H 
54. H H { H t 
Lamoure H { I H t 
i] t ! 1 ! 
1 1 t ' 1 
56. I H H H 
LaDelle 1 i H \ 
t ! i] i] t 
1 i i) ' 1 
62%: { { H H i 
Overly----------- | --- ‘Siberian peashrub,{Green ash, Black |Golden willow----- {Eastern 
| ponderosa pine, | Hills spruce. | cottonwood. 
| Peking t | 
! cotoneaster, : H 
H { H 
1 1 i) 
1 1 1 
i] i) i} 
1 ' i} 
i] ' i} 
1 i) i 
t ' i] 
t 1 t 
1 i} 1 
1 t \ 


See footnote at end of table. 
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TABLE 7,--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


t 
1 
q 
map symbol | <8 8-15 16-25 26-35 >35 
i) 
I 


SR SE, Ga SE 


American plum, 
Peking 
cotoneaster, 
eastern redcedar, 
redosier dogwood, 
common 
chokecherry. 


1 
1 i] ' 
' 1 t 
t 1 ! 
i 1 i] 
1 i cy 
1 i) ' 
t ' t 
62%; i { i 
Bearden---7<----=- | --- {Redosier dogwood, {Green ash, Black {Golden willow----- {Eastern 
\ { ponderosa pine, | Hills spruce. | | cottonwood. 
' | eastern redcedar,|} i I 
| {| common 1 { H 
{ ! chokecherry, { | I 
H | Siberian H : H 
H ! peashrub, Peking | i H 
| | cotoneaster, i { t 
i { American plum. | H | 
| 
63. H { H H H 
Renshaw H H H H H 
t t ' ' 1 
i 1 i ! 1 
at, | | | 
Pits | i { H f 
' ! i) i] ' 
t a 1 t t 
65%: H H i H i 
Svear------------ ! --- 'Redosier dogwood, !Black Hills !Golden willow----- !Rastern 
} | ponderosa pine, | spruce, blue H | cottonwood. 
H 1 common | spruce, green H 4 
H { chokecherry, | ash, eastern ' H 
i ! Siberian | redcedar. H | 
{ {| peashrub, | | H 
! ! American plum. { H | 
' 1 i] i] 1 
t ( ( 1 i) 
Barnes-~--------- ! --- |Eastern redcedar, {Siberian | --~ : --- 
H | American plum, | crabapple, bur j{ i 
| | lilac, Siberian | oak, green ash, }{ H 
| | peashrub, | ponderosa pine, | ! 
i ! redosier dogwood.} Black Hills H | 
' | | spruce, Russian | | 
H | olive. { H 
1 ! ' 1 1 
1 | i] i] t 
66: H H H H H 
Hamerly----+----- | --- 'Redosier dogwood, |Green ash, Black {Golden willow----- \Eastern 
H | ponderosa pine, | Hills spruce. | cottonwood. 
| | Siberian | i 
H | peashrub, Peking | { 
H | cotoneaster, H | 
| | eastern redcedar,} H 
{ | American plum, H : 
| | common H H 
1 | chokecherry. H | 
1 i} ! ! 
1 ) t 1 
Wyard------------ 1 oon {Siberian peashrub,|Green ash, Black {Golden willow-----j Eastern 
! ponderosa pine, Hills spruce. | cottonwood. 
t 1 
1 i} 
i} 1 
| 1 
| 4 
i) ’ 
! i] 
{ t 
| i] 
t t 
$ | 
( | 
1 | 
t i} 


See footnote at end of table. 
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TABLE 7,--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


: T redicted 20-year average height, in feet, of-- 


rees having p y g ght, L 
Soil name and 


' 
t 
t 

map symbol : <8 8-15 { 16-25 26-35 >35 
t i] 
l 


1 
t ] 
1 ' 
1 1 
1 J 
1 1 i] 
H H H 
66B--------------- { --- \Redosier dogwood, {Green ash, Black {Golden willow----- |Eastern 
Hamerly { | ponderosa pine, | Hills spruce. H | cottonwood. 
4 | Siberian \ i I 
! | peashrub, Peking } i 1 
H | cotoneaster, ' | ! 
t { eastern redcedar, | i } 
H ! American plum, | | | 
| common 
H ! chokecherry. H } | 
H | ' | { 
67C*: | | 
Renshaw. H H H | | 
! t 1 { 1 
1 t t 1 1 
Sioux. { H H | | 
t t ! I 1 
! t ' 1 1 
68E*: H H ' | | 
Sioux. i 1 
t 1 ' 1 ! 
1 4 t ( 1 
Renshaw. ' | : H | 
t t 1 1 ! 
t 1 { ' i] 
71*: { H | { | 
Vallers---------- iAmerican plum----- jEastern redcedar, |Green ash, {Golden willow----- |Eastern 
i | common | Siberian | | cottonwood. 
| | chokecherry, { crabapple, Black | | 
{ | lilac, redosier } Hills spruce. ' | 
| | dogwood, Siberian! | | 
( ! peashrub. ! H H 
| | 
Parnel1---------- {American plume---- {Common |Siberian iGolden willow----- | Eastern 
i } chokecherry, | crabapple, Black | | cottonwood. 
: | redosier dogwood,} Hills spruce, H H 
H { lilac, Siberian {| green ash. H H 
H | peashrub, eastern! ! ' 
H | redcedar. { { i 
H | { { H 
VJ ere nno nnn neon {Siberian peashrub, } --- iSiberian elm, i --- H oo- 
Vallers ! silver ! | green ash, ' H 
buffaloberry. 1 Russian olive. 
J 1 i) 1 
lalate iAmerican plum-----|Eastern redcedar, {Green ash, {Golden willow----~- {Eastern 
Marysland H ! common ! Siberian ; | cottonwood. 
H | chokecherry, ! crabapple, Black | i 
i | lilac, redosier |} Hills spruce. | H 
| | dogwood, Siberian} | H 
t peashrub. 
‘ i] | { ' 
81 B------n--- n-ne ! --- ‘Eastern redcedar, |Bur oak, Siberian | --- H --- 
Edgeley | | American plum, | crabapple, green | H 
| | lilac, Siberian | ash, ponderosa |! H 
H | peashrub, } pine, Black Hills| i 
H | redosier dogwood.} spruce, Russian | : 
! ! ! olive. | I 
H ' { ' 
82, 82B----------- {Peking cotoneaster/Russian olive, {Green ash, 1 --- | --- 
Sinai H ! eastern redcedar,} Siberian elm, { H 
{ } common { ponderosa pine, | | 
H | chokecherry, ! Manchurian 1 H 
: | lilac, silver ! crabapple. I H 
i | buffaloberry, | t { 
i | Siberian { H | 
{ ! peashrub. H H H 
H H H | H 


See footnote at end of table. 
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TABLE 7.~-WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


' Trees having predicted 20-year average height, in feet, Of-- 


1 
Soil name and | | ' 
map symbol H <8 8-15 16-25 26°35 >35 
1 
i t I 


' 
' 
1 
t 
i 
1 ' ‘ 1 1 
| H { t 
83F*: 
Kloten. H ' ' I I 
i ' i] t t 
' ( 1 I 1 
Buse. H t | i 1 
1 t ! { 1 
| ! 1 i] ' 
84, i H i H { 
Easby H { { i H 
' { t ( ' 
1 t ' i] 1 
85. H H i H H 
Exline H H { | i 
t ' t ! 1 
1 ( 1 ' ( 
86*: i | H i H 
Overlyorercennnn- | --- {Siberian peashrub,{Green ash, Black {Golden willow-----~|Eastern 
! { ponderosa pine, {| Hills spruce. H | cottonwood. 
i | Peking 1 { 
' | cotoneaster, | H { 
| | redosier dogwood,} H | 
i | eastern redcedar, | | H 
: | American plum, | i { 
1 | common 1 1 1 
i } chokecherry. i ' ' 
{ H H | | 
Nahon. H H H H { 
t ' t 1 ! 
I t I i 4 
87*; H H H { { 
Svea~------------ H --- {Redosier dogwood, {Black Hills {Golden willow----- {Eastern 
H ! ponderosa pine, { spruce, blue H ! cottonwood. 
| | common | spruce, green H H 
H | chokecherry, | ash, eastern { : 
{ | Siberian | redcedar. H H 
H | peashrub, ' H | 
' American plum. 
1 
i rT 4 ( 1 
Cavour----------- 'Rocky Mountain }Siberian elm, ! --- H --- H a 
| juniper, Siberian! green ash, i H | 
| peashrub, silver | ponderosa pine, | I H 
| buffaloberry. | Russian olive, } H H 
| | eastern redcedar. | { { 
| | H i i 
88%: | i i ' H 
Manfred. | i H H H 
i] ‘| ' ' t 
i] (] i] t ( 
Vallers. { { H i H 
f H H i H 
BQenn nnn nnn ene eee iSiberian peashrub, {Rocky Mountain {Ponderosa pine----| --- ' o-- 
Fordville 1 lilac, silver | juniper, green | i { 
| buffaloberry. ! ash, Siberian { H : 
! | crabapple, common} H H 
‘ | chokecherry, H | H 
' | Russian olive, | | { 
! ! eastern redcedar . | ! 
ry t t 
i] 4 i] r] 
90---------------- ‘American plum-~--~ {Eastern redcedar, {Green ash, 'Golden willow----~ {Eastern 
Dovray H ! common | Siberian { | cottonwood. 
H } chokecherry, | crabapple, Black | ! 
| | lilac, Amur | Hills spruce. H H 
} | honeysuckle, ‘ | ! 
i { redosier dogwood,} H i 
H | Siberian : : ! 
H | peashrub. | H : 
f] i] f i] ' 
i] f] f] ' i] 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
Era a=e EGY; PrP aESmnP-TTT-<oPa=P"a 75 P=i=k ORR ETRE 77-7 2 
T edicted 20-year average height, in feet, of-~ 


rees having pr ght, 
Soil name and H 


t 

1 

! ! 

map symbol i <8 | 8-15 16-25 26-35 >35 

! 1 

i] i 
i) 
i] 
1 


Eastern 
cottonwood. 


Siberian Golden willow----- 


Ol essseneHssonee = |American plum-~--- | Common 
i crabapple, Black 


Arveson chokecherry, 


' 
1 
i} 
t 
t 
1 
i 
( 
1 
i} 
{ 
redosier dogwood,| Hills spruce, 


' 
t 
! 
1 
' 
i] 
1 
i] 
t 
' 1 t 
1 t ' 
| 
H | lilac, Siberian | green ash. H | 
! ' peashrub, eastern] | H 
! | redcedar. 1 H H 
i) ' ' ' t 
' ' t 1 3 
92B*: t H { H H 
Barnes----------- H --- ‘Eastern redcedar, |Siberian | --- H --- 
1 | American plun, ! crabapple, bur | H 
H ' lilac, Siberian | oak, green ash, | H 
: ! peashrub, | ponderosa pine, | { 
i | redosier dogwood.} Black Hills H H 
H H ' spruce, Russian |} H 
| | | Olive. i \ 
H i | H H 
Cavour--coecen--- {Rocky Mountain iSiberian elm, H --- : --- } coe 
| juniper, Siberian| green ash, H H { 
{ peashrub, silver | ponderosa pine, | | H 
| buffaloberry. | Russian olive, | ' H 
eastern redcedar.| | | 
4 ! 4 
' 1 i] y 
98B*: H t | { { 
Barnes. H { | { H 
q ' 1 i] i] 
i] 4 | ' 1 
Svea. 1 
' 1 t ' t 
i t | t I 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--RECREATIONAL DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"slight," "moderate," and "severe." 


Camp areas Picnic areas 


i] 
Soil name and i 
map symbol 


Playgrounds 


Absence of an entry indicates that the soil was not rated) 


Paths and trails 


' 
' i] 
i] 1 
' ! 
i t 
\ H 
1 ( ' 
| H H 
Qa wn wenn nen nn nnn == eee Severe: |Severe: |Severe: !Severe: 
Tonka ponding. ponding. ponding. ponding. 
t t 1 ' 
Bowron enn enna a nnn ne ne {Severe: |Severe: \Severe: {Severe: 
Parnell { ponding. ponding. ponding. ! ponding. 
1 
' t ] 1 
Gen en nena n ene nn nnn nee iSevere: ‘Severe: 'Severe: 'Severe: 
Southam ponding. ponding. ponding. ponding. 
1 f] 1 i] 
Q--------------------- iModerate: iModerate: \Moderate: \Moderate: 
Nutley too clayey. | too clayey. } too clayey. | too clayey. 
' t i] 
t 4 | J 
QB------ meee meee eeenn- {Moderate: |Moderate: iModerate: {Moderate: 
Nutley 1 too clayey. ! too clayey. 1 slope, | too clayey. 
! too clayey. 
1 
J t f) ‘ 
QD anew nnn n mewn en neenn= {Moderate: {Moderate: |Severe: |Moderate: 
Nutley { slope, } slope, | slope. | too clayey. 
too clayey. too clayey. | 
i i] t ! 
12*: H ! ' H 
Lismore-~---~-------- {Slight--------------~ |Slight--------------- |Slight---------~----- iSlight. 
i] i] 1 ! 
Kranzburg-------~---- {Slight tala atatatatatanaatra! {Slight pa tiated tes {Slight----~ Sieh rere a iSight. 
f] ' 4 1 
13B*: | { { 
Kranzburg--------"-"- |Slight--------------- {Slight--------------- iModerate: (Slight. 
! ‘ | slope. { 
H | i | 
Lismore---"---------- |Slight--------------- iSlight----~--~------- iModerate: {Slight. 
I H | slope. | 
t 1 t { 
1 t ( ! 
14B*: H i H { 
Barnes-c-------20= === {Slight--~-e---ccn--- {Slight--------------- |Moderate: iSlight. 
i H | slope, { 
i H | small stones. H 
1 ' ' ' 
i) ! ‘ ' 
BuS@-nnneeeee nn --=- == [Slight----s------9-<= |Slight--se------eee~ |Moderate: Slight. 
H i ! slope, H 
H | { small stones. | 
H H H | 
14C*: I H H i 
BarneS~-------------~ {Slight------ eoltes=s= |Slight--------------- iSevere: Slight. 
H ' | slope. ! 
i H H ' 
Buseqqe----9-2-0---= {Slight-+------------~ |Slight--------------- Severe (Slight. 
{ t | slope. H 
i] 1 ! ' 
t V é 1 
14D*; H H { | 
Barnes-----~------+-- |Moderate: iModerate: !Severe ISlight. 
slope. slope. i slope. ' 
' 
i} ' ' 4 
Buse----------------- }Moderate: |Moderate: |Severe {Slight. 
slope. slope. { slope. H 
J i] 
q q t 1 
15*: { H ' H 
Swenoda------9er n= |Slight-~------------~- iSlight--------<------ ISlight--w9--e2 rene --- {Slight. 


See footnote at end of table. 
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TABLE 8.--RECREATIONAL DEVELOPMENT~~Continued 


Soil name and Picnic areas Playgrounds Paths and trails 


map symbol 


Camp areas 


15%: | 
Lanona-<--99----- <--> \Slight~-------------- WSlight--------------- (Slight Saeed iSlight. 
{ i] t { 
15B*: 
Lanonar---9--9------- |Slight--------------- {Slight--~------------ |Moderate: (Slight. 
| { ' slope. ; 
H { H 
Swenoda-----~-------- |Slight~-------------- |Slight--------------- \Moderate: Slight. 
H H | slope. ! 
I H 1 
1[5Caonn ene en mann ennn- [Slighters-----e-8---- {Slighte-------------- iSevere Slight. 
Lanona ' H ! slope. ' 
' t i] ' 
t t 1 t 
16B*: { 
Barnes-7----<-------- [Slight--------------- |Slight--------------- iModerate: {Slight. 
I I i slope, | 
H H ! small stones. 1 
{ t 1] ' 
i} t f) i} 
Siouxesereere rene - == iSlight\e~------------~ iSlight--------------- |Moderate: |Slight. 
| H | slope, { 
small stones. 
I ' ' 1 
16C*: { { H { 
Barnes--------------- |Slight--------------- !Slight--------------- ISevere: 'Slight. 
H i | slope. \ 
i { H I 
Sioux--eeeeer ono n= [Slightwe------------- {Slight----9---------- Severe: iSlight. 
{ ' slope. ‘ 
t i] ' ' 
{ (] ' t 
16E*: | | H 
BarneS-r------e-ee-=- \Moderate: \Moderate: iSevere: iSlight. 
slope. | slope. slope. \ 
i] i] 
i] 1 ' i] 
Sloux-ero cere rn \Severe: \Severe ‘Severe: \Moderate: 
slope. | slope. slope. slope. 
i] 
| i) t ' 
17B*: t H { 
Barnes--------------- \Slight--------------- {Slight--------------- 'Moderate: {Slight. 
' ' | slope, f 
| H ! small stones. H 
' 4 i] ! 
! 1 ' 1 
Svearc------n none -- \Slight--------------- \Slight--------------- 'Moderate: \Slight. 
H { | slope, ' 
| ! ! small stones. ' 
t i) ' 1 
! i] ' ‘ 
18-2 on nnn nn ann nnn ine \Moderate: {Moderate: \Moderate: 1Slight. 
Bearden | wetness. i wetness, | wetness. H 
i | percs slowly. { | 
1 1 ' 1 
' ' t i 
19mm enn n nnn nnn nnn n n= ;Severe: \Severe: ISevere: 'Severe: 
Colvin | flooding, | wetness, | wetness, | wetness. 
| wetness, | excess salt. | excess salt. H 
! excess salt. i { { 
H { i t 
23F*; H { | H 
BuSecor nto n nee eecrenn \Severe: 'Severe iSevere: ‘Severe: 
slope. | slope | slope. | slope. 
i] U i] 
' t ( ' 
Barnes*-cren--9<--9-- {Severe: \Severe: ‘Severe: |Moderate: 
slope. } slope. | slope. ! slope. 
t 1 1 
1 ] ' 


See footnote at end of table. 
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Soil 
ma 


40B*; 


Gardena 


46*: 
Gardena 


Glyndon 


name and 
p symbol 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 
Se a ee eS a a ee 


wetness, 
too clayey. 


{Slight~-~--------- 


[Slightsersteansees 


\Moderate: 

i wetness, 

| percs slowly. 
1 

J 


| flooding, 
! wetness. 
q 
t 
i] 


iSsevere: 
| flooding. 
4 
| 


{ 
iModerate: 
wetness. 


See footnote at end of table. 


Camp areas 


\Slight-------~---- 
1 


1 

1 

i) 

|Severe: 

| wetness, 
1 

! 

i 


4 

H 

‘Severe: 

| wetness, 
| too clayey. 
t 

t 


[Slaghts-sesseccass 


Moderate: 
wetness, 
percs slowly. 


ponding. 


vere: 
etness. 


=o 


t 
! 
' 
1 
J 
4 
t 
1 
i) 
i] 
' 
t 
t 
i 
1 
t 
t 
1 
t 
' 
{Severe: 
! 
i) 
1 
' 
t 
i] 
rT 
i 
t 
1 
1 
' 
' 
t 
t 
1 
' 
t 
i] 
1 


ISlight----------~- 
t 


1 

{Moderate: 
wetness, 
peres slowly. 


Picnic areas 


{ 
t 
1 
'Severe: 
| wetness. 
t 
' 


'Moderate: 
slope. 


t 

t 

| 

lSevere: 

' too clayey, 
| wetness. 

1 


\Moderate: 
' 


1 slope. 

' 

|Moderate: 

H slope. 

1 

!Severe: 
slope. 


' 

i 

H 
\Severe: 
| slope. 
i} 

1 


{Slight~----------- 


t 
{Slight Sosa eesasaSe 


Moderate: 
wetness, 
percs slowly. 


Severe: 
ponding. 


Severe: 
wetness, 
flooding. 

{Moderate: 


' 
flooding. 
) 
t 


t 
‘Moderate: 
wetness. 


Playgrounds 


Soil Survey 


Paths and trails 
Severe: 


wetness. 


etness, 
oo Clayey. 


reo 


Slight. 
Slight. 
Slight. 


Moderate: 
slope, 
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Picnic areas Playgrounds Paths and trails 


map symbol 


Camp areas 


' 
! 
| 
! 
i 
! 
! 
; ! 
<p (Slight er \Slight eee ee een enw ene \Slight--------------- 'Slight. 
! 
' 
! 
4 
I 
' 
' 
I 
! 
1 


1 t 1 

{ I | thin layer, 

i area reclaim. 
1 
i} 4 ' 


Renshaw | 
t 
1 J 1 
64*, | { H 
Pits ; i { 
! | t 
' 1 1 
65%: ' ' { \ 
SVe@ann enna nanan enn |Slight--------------- |Slight=*------------- iModerate: iSlight. 
i H | small stones. ! 
J t i] i] 
( i] ! ' 
Barnes-<-----------~= {Slight-2-------s=---- {Slight--------e------ {Moderate: {Slight. 
| { } small stones. i 
| ! i H 
66%; H H H | 
Hamer ly----9--------- iModerate: {Moderate: 'Moderate: 'Slight. 
| wetness, | wetness, ! wetness, | 
percs slowly. percs slowly. | peres slowly. 
J 
| | ( ! 
Wyard---------------- isevere: |Moderate: iSevere: 'Moderate: 
| wetness. ! wetness. i wetness. | wetness. 
4 t | q 
f] i) i] ' 
66Br wenn nee wenn ne \Moderate: {Moderate: {Moderate: {Slight. 
Hamerly | wetness, | wetness, ! slope, | 
} percs slowly. | percs slowly. | wetness, H 
H ' | percs slowly. : 
! r ' t 
t t ' i] 
67C: 1 ' H H 
Renshaw-------------- |Slight--------------- }Slight--------------- \Moderate: iSlight. 
H H ' slope. ! 
| 
Sioux-----+---------- [Slight--------------- [Slight--------------- tModerate: iSlight. 
H H {| slope, H 
| 1 small stones. 1 
( ' ' 
68E*: 
Sioux---------------- \Severe: ‘Severe: 'Severe: |\Moderate: 
H slope. slope. H slope. slope. 
1 ! i] ' 
Renshaw--~----------- |Severe: \Severe: {Severe: \Moderate: 
! slope. | slope. | slope. ! slope. 
' ' ! i 
i) 1 i ( 
71%: ! t 
Vallerse-er---------- {Severe: \Moderate: ‘Severe: |Moderate: 
wetness. | wetness. ! wetness. | wetness, 
1 t ' 
! 1 r t 
Parnell--------+------ 'Severe: ‘Severe: \Severe: |Severe: 
| ponding. | ponding. | ponding. | ponding. 
J 
t i) 1 i 
1 Mt [otatatatetaiatateetetaateaaaeed {Severe {Severe: \Severe: iSevere: 
Vallers | wetness, | wetness, { wetness, | wetness. 
{ excess salt. excess salt. excess salt. ' 
t 4 i) i] 
80----- nen ee iSevere: \Moderate: {Severe: iModerate: 
Marysland | flocding, | wetness. ! wetness. | wetness. 
! wetness. \ H i 
H { i | 
81BrR=Sasreesesascses= {Slight--------------- [Slight~-------------- |Moderate: (Slight. 
Edge ley H | | Slope, H 
1 
( 
1 


See footnote at end of table. 
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Soil name and 
map symbol 


83F*: 


88*: 
Man fred------------<- 


Arveson 


92B*; 
Barnes 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


Slight 


slope, 
thin layer, 
area reclaim. 


Severe: 


Slight 


ee eee 


Severe: 


excess sodium. 


large stones, 
ponding, 
excess sodium. 


large stones, 
wetness. 


ponding, 


See footnote at end of table. 


Picnic areas 


slope, 
thin layer, 
area reclaim. 


vere: 


e 
slope. 


Severe: 


wetness, 
excess salt. 


sodium. 


ponding, 

large stones, 

excess sodium. 
Severe: 

large stones. 


ponding, 
too clayey. 


Severe: 
wetness. 


Playgrounds 


‘Moderate: 
slope. 


Severe: 

slope, 

thin layer, 
area reclaim. 


wetness, 
excess salt. 


Severe: 


excess sodium. 


excess sodium. 


Moderate: 
small stones. 


excess sodium. 


Severe: 
large stones, 
ponding, 
excess sodium. 
Severe: 
large stones, 


wetness. 


too clayey, 
ponding. 


Severe: 
wetness. 


\Moderate; 
' slope, 


{ small stones. 
1 
i 


Soil Survey 


Paths and trails 


{Slight. 


Slight. 


derate: 
lope. 


= 
nO 


Moderate: 
slope. 


Severe: 


wetness. 


Slight. 


Severe: 
ponding. 


ponding, 
too clayey. 


Severe: 
wetness. 


Slight. 
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TABLE 8.--RECREATIONAL DEVELOPMENT-~Continued 


Soil name and Picnic areas Paths and trails 


map symbol 
ge ee ee a ee ee 


Camp areas Playgrounds 


Severe: 
1 


2 
large stones. arge stones. 


92B*: 
Cavour---- nnn Severe: Severe: Severe: Slight. 
excess sodium. excess sodium. excess sodium. 
98B*: I 
Barnesw-n-erceesenen- {Slight--------------- iSlight~~------------- joevere: Slight. 
H | { large stones. 
' 1 i] 
i] 1 t 
Svear~-~--+---------- iSevere Severe: i Slight. 
4 t 
' 
t 


! 
1) 
| large stones. 
I 
* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--WILDLIFE HABITAT 


(See text for definitions of "good," “fair,” "poor," and "very poor." Absence of an entry indicates that the 
soil was not rated) 


n 
crops legumes _| plants areas 


' Potential for habitat elements | Potential as habitat for-- 
Soil name and {[ | | Wild | | GQ fm 
map symbol | Grain | Grasses | herba- Shrubs | Wetland | Shallow { Openland| Wetland |Rangeland 
| and seed and ceous plants water wildlife} wildlife} wildlife 
f) 
i} 
( 


t 
i 
I 
( 
' 
t 
i 
| 
Fair iPoor 
t 
t 
! 
‘ 
1 
4 
' 
i 
' 


$ 
° 
a 
Q 
° 
° 
a 


' 
1 
if 
i} 
i ' ' \ 
| 
ee |Poor Fair } iPoor 1Good {Poor. 
Tonka i H i i | 
H | i H H 
Beem e nnn enn n een nne \Very poor|Poor \Poor Poor Good Good {Poor \Good {Poor. 
Parnell H | i i I { 
| { H H { H ' 
Cl aetlate tata titeatatated |Very poor|Very poor|Very poor}Very poor /Good 1Good {Very poor |Good {Very 
Southam | i f i { H { i { poor. 
{ f | H | H { H H 
Qoewe nner cern nnenan \Good \Fair \Fair {Poor {Poor \Very poor|Fair iVery poor|Fair. 
Nutley H ' { i H H i 
{ i H 1 ! H | H 
QBrn n-ne nnn nn \Fair {Fair {Poor {Poor {Poor {Very poor jFair {Very poor}Poor. 
Nut ley H { { i H i H 
| | | 
QODewnnnennnnn nnn nny {Poor \Fair {Poor {Poor iVery poor{Very poor!Poor iVery poor!Poor. 
Nutley H H H | H | i i H 
' I t t ( t 1 ' 1 
1 i] t 1 t rT i] i] i] 
124: | | | 
Lismore-+-+---+----- {Good {Good 1Good t <= iVery poor iVery poor |Good iVery poor }|Good. 
1 4 4 
| i] t 1 ' ! ’ 1 i] 
Kranzburg--------- \Good {Good {Good o-- \Poor iVery poor |Good iVery poor }Good. 
1 t 
( ! f] ( | t { ' 4 
13B*: H H i i H H H ' H 
Kranzburg-------~- iGood iGood |Good --- {Poor iVery poor | Good {Very poor | Good. 
( i] ' 
t ' t ' t | t ‘ i] 
Lismore----------- {Good {Good |Good --- iVery poor i Very poor | Good {Very poor Good. 
' 
1 i] 1 4 i] t ' ' { 
14B*; | | H H i H FH i | 
BarneS------------ {Good 1Good {Good iFair |Poor iVery poor |Good {Very poor|Fair. 
1 i 1 i] t 1 
4 t ( ( t ( t { 1 
Buse+<------------ iGood |Good \Fair {Pair iPoor iVery poor {Good iVery poor!Pair. 
' t ' t t J 
t I i t i] ! I { i] 
14C*: H H i H { H H i { 
Barnes------------ {Fair {Good 1Good {Fair {Poor \Very poor | Good Very poor Fair, 
i] 
t ' ‘ 1 ' i] t ' i] 
Buse@rw ere n enn (Fair {Good iFair \Fair iVery poor {Very poor {Fair ivery poor | Fair. 
1 t i] i] i] ' t 4 ' 
14D*: | i i H | H | H i 
Barnes------------ (Fair 1Good 1Good \Fair iVery poor | Very poor |Good jVery poor|Fair. 
{ rf i 
t ( i] 1 i] I i] t | 
Buse-------------- (Fair (Fair \Fair \Fair (Very poor | Very poor {Fair \Very poor}Fair. 
' 
i] i] ' t t i] i] ] 
15*: H H H | ' i i H | 
Swenoda----------- (Fair {Good 1Good iFair iVery poor iVery poor | Good iVery poor |Fair. 
1 
1 i] ' ' 1 ' 1 t i] 
Lanona~-7-<"-s---= (Fair {Good {Good {Fair |Poor iVery poor | Good iVery poor /Fair. 
{ 
i] t ' t ' ' i] 1 | 
SB: 
Lanona------------ iFair \Good {Good (Fair }Poor \Very poor |Good \Very poor|Fair. 
i] t 1 i] 
' ( ' 1] t ‘| 1 ' 
Swenoda--------=-- (Fair {Good 1Good iFair \Very poor | Very poor |Good {Very poor|Fair. 
t t 
‘ I 1 { rT ' { t 
1§Co--------------- \Fair {Good |Good {Fair {Poor iVery poor}Good |Very poor|Fair. 
Lanona H H H { i { H { 
i] i] ( t i) 1 
i] 1 t i] ! ( 


| 
! 
i i 


See footnote at end of table. 
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q 
Soil name and | 
map symbol | Grain Wetland 
i] 


plants 


Grasses 


and 


i 
i 4 : 1 
Shallow | Openland} Wetland |Rangeland 
water | 
rT 


and seed 


! 
i 
I 
' 
\ 
1 
t 
\ 
{ 
. rT 
16B*: ' t 
{ 
' 
' 
1 
! 
' 
! 
\ 
I 
ry 


1 
J 
1 
t 
1] 
i 
1 
t 
t 
i 1 1 
Barnes------------ {Good Good !Good 'Pair Poor Very poor {Good iVery poor}Fair. 
1] t t i) 
t 1 ) t 4 1 
Sioux------------- iVery poor}Very poor{Poor | Poor Very poor;Very poor | Very poor | Very poor | Poor. 
t t 1 
' 1 t ! 1 t 
16C*: i H H H H I { 
Barnes------------ iFair iGood |Good \Fair !Poor Very poor | Good Very poor iFair. 
t rT 
f] (| i] ! ( ‘ ( i} | 
Siloux-------2+---- iVery poor | Very poor | Poor {Poor \Very poor!}Very poor | Very poor i Very poor}Poor. 
! t t ! 
1 ' 4 i} ! ! 1 ) 
16E*: H H H H ! H \ 1 { 
Barnes~--------=-- {Pair {Good !Good \Pair !Very poor!Very poor|Good ;Very poor}Fair. 
i 1 t ! ! ! ! i} 
‘ ‘ 1 1 ‘ 4 ! ' 1 
Sioux----+-<-----+ (Very poor!Very poor!Poor ! Poor \Very poor!/Very poor!Very poor!Very poor!Poor. 
1 t V 1 1 i] i} ) 
' 1 ( t J 1 ! ) i} 
178%: | | | 
Barnes--~--------- !Good iGood {Good \Pair {Poor lvery poor!Good \Very poor|Fair. 
1 ' ' ' t ' 1 
' 1 1 t i) i} 1 i 1 
Svear-----n n-ne {Good {Good {Good 'Fair | Poor \Very poor !Good 'Very poor!Fair. 
' ' t 1 ! i] 1 t 
1 i) ' i) i { t i I 
18------ ene nn nnn ne 'Good 'Good |Good {Fair {Pair 'Fair |Good \Fair \Fair. 
Bearden H | H H | ' { | i 
| | | | 
Qe wenn newer n nnn ee- ! Poor 'Fair !Poor \Pair 'Good |Good \Poor |Good 'Poor. 
Colvin i i H 1 H i H i H 
' 4 ' i} 1 ( ! ' ! 
' i ' i) \ ( i) ( ' 
23F*: H H H H H H H | 1 
Buse-------------- | Poor {Poor |Fair |Fair {Very poor!Very poor}Poor {Very poor{Fair. 
1 ' r J ' t i] 1 i) 
' i) t t 1 ( ' ' : 
Barnes------------ | Poor \Fair 'Good 'Fair ‘Very poor|Very poor|Fair \Very poor!Fair. 
4 i) t t q a t 1 ! 
t ' 4 1 { ry 1 ' t 
WG rene HH ene {Poor {Fair !Pair \Pair 1Good ‘Good !Poor !Good {Fair. 
Colvin H H | { H H H ! t 
{ f \ H H H H ! I 
2] 2------------- + {Fair {Pair {Good {Fair iFair {Very poor |Fair |Poor lFair. 
Divide H { { i ' ' t | H 
31B---------------- iFair [Fair {Good {Fair {Very poorjVery poor |Fair tVery poor }Good. 
Egeland eH H H H H H \ 
| | 
36---+-----+------- \Good |Good \Pair !Poor \Poor \Good {Fair iFair !Poor. 
Fargo H H H i { { { ' H 
' 4 ' i) I i] ' t i] 
1 t 1 ! 1 { ! 1 ' 
408": | | | 
Gardena----------- {Good {Good {Good iFair !Poor iVery poor {Good iVery poor{Fair. 
1 1 1 ! t t 
i} f) 1 ! J ‘ ! i) ' 
Zel]-------------- {Poor \Fair (Fair (Fair iVery poor Very poor | Poor iVery poor |Fair. 
i] 
1 i] 1 i] ! ' 1 t t 
40Co--e----------- + {Poor {Fair {Fair }Fair {Very poor;Very poor}Poor {Very poor;Fair. 
Zell | H H ! H H ! 
| | | 
40Et en none een nee -- iVery poor {Fair iFair 'Fair iVery poor{Very poor|Very poor!Very poor{Fair. 
Zell | | | 
i H H H H ' i H H 
43---------+------- {Good 'Good \Good {Fair !Poor \Poor !Good |Poor \Fair. 
Gardena H H H H { H H H H 
t t ' ! t t 1 1 1 
i] ' t ‘ ' 4 ' i] 1 
46*; H H H \ } { H ! i 
Gardena-------~---- \Good {Good {Good \Fair {Poor {Poor 'Good \Poor \Fair. 
' t i] 1 t t 
t f] t i] 1 ! ' t) 


See footnote at end of table. 
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See footnote at end of table. 
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TABLE 9.--WILDLIFE HABITAT--Continued 


Hl Potential for habitat elements Potential as itat for-- 
: T Wild | | i : 


1 ) ( 
Grain Grasses {| herba- Shrubs | Wetland | Shallow ; Openland} Wetland /Rangeland 


Soil name and ' T 
i) 
i] ' 1 
| and seed and ceous } | plants water wildlife! wildlife wildlife 
‘| t t i} 
t | i} 
d 1 4 
' 1 


map symbol 


crops legumes plants areas 


I 


1 ' 
t 1 i 
' 1 ] 
' ! 1 
) 1 | 
! i 1 
i] 1 1 i} iT 
' i) 1 ! 1 
| ! ! | 
TV Jomeerneeceneccen= }Poor \Fair \Very poor!Very poor {Good iGood Poor |Good |Very 
Vallers H | | H : \ ' | poor. 
i H | { H H 
80-~--------------- 1Good 1Good \Pair \Fair |Good |Good Fair |Good iFair. 
Marysland H { i { i { { t 
H | H { H { H | 
81 Be<-------------- iGood \Good {Good {Fair !Poor \Poor Good \Very poor|Fair. 
Edgeley \ f i I i 
| | | 
82------ n-ne ------- \Good \Fair 'Good | cc-  |Very poor|Very poor |Good {Poor |Good. 
Sinai ' H i { i 1 H 1 H 
| | | 
B2Bq- meen nen nn een = \Fair |Fair {Good {|  occ- {Very poor!Very poor!Fair IVery poor !Good. 
Sinai H H i H H H { { H 
1 a t ) 1 ' ( 4 t 
' t 1 ! 1 ' 1] 4 t) 
e3F*; | | | | 
Klotene------<---- \Very poor i Very poor |Fair iFair 'Very poor!Very poor}Poor {Very poor !Fair. 
| 1 i t i) ' ' ] 
1 ] i] ' ( ' t ! ( 
BuS@<eers-n=------ |Poor | Poor {Fair \Fair \Very poor|Very poor|Poor \Very poor]Fair. 
1 t ' ! t f) 1 
i] ( t ( t ‘i i] | ' 
B4en nn anew enn nnn n+ {Poor !Poor ‘Very poor{Very poor {Good !Good !Poor 1Good {Very 
Easby H I i i H H f { | poor, 
| | 
85--~-------------- {Very poor|Very poor|Very poor!Very poor!Very poor!Very poor|Very poor !Poor iFair. 
Exline i t 1 | 1 H i H 
! i ' t ! 1 t 1 ' 
| ( 1] I ' i] t ' t 
86*: ' H H t H H H 1 t 
Overly------------ 'Good |Good \Good {Fair {Poor {Poor {Good {Poor \Fair. 
t 4 ' ' (| 
t i t t 4 t ' ! 
Nahon--~~~~~------ {Poor {Poor {Poor iVery poor {Very poor |Very poor | Poor {Poor {Poor. 
i) 
i) ! ' ! 1 1] t a ! 
aye: | | | 
Svearnnne- nnn -- === |Good {Good {Good {Good |Poor !Poor 1Good {Poor \Good. 
( ' t t ' 1 t 
( f] t ' i) ( ' 1 ' 
Cavour------------ {Poor {Poor \Poor !Very poor {Very poor |Very poor |Poor iVery poor | Poor. 
! 1] 1 i 1] ' 
{ t i] i] i] I f] t f] 
88%: { ' H H H H H i { 
Manfred----------- {Very poor}Very poor}Very poor|Very poor !Good {Fair iVery poor{Very poor|Very 
{ | H H { H i i | poor. 
| | | | | | 
Vallers----------- |Poor {Poor iVery poor {Fair {Good (Fair {Poor (Fair \Poor. 
4 ' 
i] t | i] i] i} i] t ' 
B9n nnn wenn nnn ene n= iFair {Good 1Good [Fair iVery poor{Very poor!Fair iVery poor |Good. 
Fordville | | { f I i | | { 
| 
90--~+~~~----------~ {Poor !Poor }Poor {Poor |Good \Good !Poor 1Good {Poor. 
Dovray H H H | H i | H H 
{ | i H H i i H H 
Q] -------- +2 2----- {Poor \Fair \Fair 'Pair 1Good 'Good lFair 1Good 'Fair. 
Arveson i i I H H | i i I 
i] i] t ' t i] i] i] ' 
i] ‘ | ' i] 1] t 4 
928": | | 
Barnes------------ {Good \Good 'Good (Fair |Poor {Very poor !Good !very poor}Fair. 
] t ' t ! 
i | i] i] ' 1 i] | | 
Cavour------------ {Poor {Poor {Poor iVery poor!Very poor!Very poor | Poor {Very poor!Poor. 
i] | i] t 
t 1 q i} ' i] 1 i] i] 
oBBF: 
Barnes------------ iVery poor |Very poor {Good \Fair iVery poor iVery poor {Very poor jVery poor |Fair. 
( q ' t t i] i] i] i] 
Svea-------~------- |Poor {Poor {Good (Fair iVery poor iVery poor | Poor iVery poor jFair. 
f] 
i) 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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(Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," Absence of an entry indicates that the soil was not rated. The 


and "severe." 


TABLE 10.--BUILDING SITE DEVELOPMENT 


Soil Survey 


See text for definitions of 


information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigation) 


Soil name and 


map symbol 


12%: 


Kranzburg-------=- 
' 


13B*: 


Kranzburg----~--- 


Lismorers-eer---= 


14B*, 14C*: 


Barnes-<<--+-+----= 
' 


See footnote at end of table. 


excavations 


basements basements buildings 


too clayey, 


i] 

H Dwellings 
} without 
t 


Severe: 
ponding, 
shrink-svell. 


vere: 
onding, 
hrink-swell. 


uo o 


Severe: 
ponding, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell,. 


Moderate: 
shrink-swell. 


shrink-swell. 
1 

' 

i] 

! 

1 

1 


iModerate: 
shrink-swell. 


Moderate: 


t 
1 
J 
t 
1 
! 
iMod 

! shrink-swell. 
t 

' 

' 


\Moderate: 


shrink-swell. 


\Moderate: 


| shrink-swell. 


(e) 
shrink-swell, 
s 


i] 

1 

t 

1 

4 

{ 

iM derate: 
t 

i slope. 
H 

1 

' 


1 
| Dwellings 
with 


i] 

'Severe: 

| ponding, 
| shrink-swell. 
i] 

t 


Severe: 
ponding, 
s 


! 
1 
t 
hrink=-swell. 
' 


1 
1 
\Severe: 

| ponding, 
shrink-swell. 
| 

i 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
shrink-svwell. 


Moderate: 
shrink-swell. 


wetness, 
shrink-svwell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
s 


i] 
! 
1 
! 
i] 
' 
1 
' 
i 
J 
t 
1 
! 
1 
1 
' 
1 
J 
! 
! 
' 
! 
! 
J 
i) 
‘ 
t 
i} 
1 
1 
t 
i) 
1 
1 
| 
1 
' 
i] 
' 
i) 
i} 
i) 
' 
iModerate: 
{ 
t 
{ 
t 
1 
1 
( 
{ 
I 
i) 
t 
( 
f) 
! 
rT 
{ 
' 
t 
| 
( 
! 
! 
{ 
1 
1 
' 
H 
hrink-swell. 
( 
1 
rT 


Small 
commercial 


Severe: 
ponding, 
shrink-swell. 


Se 
S eatnae 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
Slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
slope. 


Local roads 
and streets 


Se 
low stengens 
ponding, 

shrink-swell. 


Severe: 
shrink-swell, 
low strength, 
ponding. 


Severe: 
shrink-swell, 
low strength, 
ponding. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Moderate: 
low strength, 
shrink~swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 

low strength, 
slope, 
shrink-swell. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Local roads 
and streets 


Small 
commercial 


Shallow 
excavations 


Dwellings 
without 


Dwellings 
with 


Soil name and 


1 
! 
' 
map symbol | 
1 
J 
rT 


basements basements buildings 


1 
H 
’ 
: 
' 
t 
i 
H i 
Buse--------+----~ \Moderate: |Moderate:. Moder ce: \Severe: Moderate: 
| slope. | shrink-swell, slope, | slope. low strength, 
H | slope. shrink-swell. | slope, 
shrink-swell. 
Swenoda--------~- {Moderate: !Slight----------- \Moderate: {Slight------------ iModerate: 
| wetness. | | wetness, ! | frost action. 
shrink-swell. 
| ! 1 ' ! 
Lanona---+---=~--- iSlight--~~------ }Slight----------- \Moderate: iSlight------------ |Moderate: 
| shrink-swell. frost action. 
i] 
t Y 1 iT ! 
15B*: H | H H H 
Lanona----------- iSlight---------- iSlight----------- iModerate: |Moderate: iModerate: 
i H H shrink-swell. slope. frost action. 
1 t ! 1 ! 
Swenoda~--------- !Moderate: iSlight----------- \Moderate: \Moderate: 'Moderate: 
| wetness. : | wetness, | slope. | frost action. 
H shrink~swell. 
t ’ i] i q 
ialatatetatatatatatetetatatates {Slight--~---------{Slight-----------!Moderate: ‘Moderate: |Moderate: 
Lanona shrink-swell. slope. | frost action. 
q 1 1 ! i) 
16B*: H H H { { 
Barnes----=------ |Slight---------- !Moderate: 'Moderate: !Moderate: IModerate: 
{ | shrink-swell. | shrink-swell. | shrink-swell. | low strength, 
H shrink-~swell. 
i] t 1 4 ‘ 
Sioux------------ \Severe: |Slight----------- \SLight----------- \Moderate: iSlight. 
cutbanks cave. slope. 
4 i) t ! t 
16C*: H H H H H 
Barnes----------- !Slight----------- {Moderate: 'Moderate: \Moderate: \Moderate: 
H | shrink-swell. | shrink-swell. | shrink-swell, i low strength, 
| slope. shrink-swell. 
i] 
! ' ' 1 ! 
Sioux----------- iSevere: iSlight----------- iSlight+---------- iModerate: iSlight. 
cutbanks cave. ! slope. 
1 
! i] ! 1 ( 
16E*: { H | H H 
Barnes---------<= {Moderate: iModerate: !Moderate: 'Severe: !Moderate: 
| slope. | shrink-swell, ! slope, | slope. | low strength, 
} | slope. | shrink-swell. } | slope, 
shrink-swell. 
i 1 1 1 i 
Sioux------------ 'Severe: {Severe: \Severe 'Severe: iSevere: 
| cutbanks cave, {| slope. { slope | slope. | slope. 
| slope. H H H H 
| 
17B*: ! H H H H 
Barnes----------- iSlight----------- \Moderate: \Moderate: |Moderate: \Moderate: 
| | shrink-swell. | shrink~swell. | shrink-swell, { low strength, 
slope. shrink-swell. 
t 1 1 ! ' 
Svearm----------- |Moderate: |Moderate: \Moderate: iModerate: \Severe: 
| wetness. | shrink-swell. | shrink-swell, | shrink-swell, | low strength. 
wetness. slope. 
t ! 1 t f) 


See footnote at end of table. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 


' 
Soil name and | 
! excavations 


map symbol 


Dwellings 
without 


Small 
commercial 


Dwellings 
with 


Soil Survey 


Local roads 
and streets 


| basements basements buildings 


18---2er enn n--no- 'Severe: 
Bearden | wetness. 
! 
]Qnnnne nnn nnn nn- |Severe: 
Colvin | wetness. 
{ 
t 
23F* | 
Buse------<<---"- ;Severe: 
| slope. 
t 
t 
Barnes----------- |Severe: 
| slope. 
' 
] 
W6--- nn nner eenn- |Severe: 
Colvin } wetness. 
1 
1 
Vy [i oetetatatatatatatataienanane |Severe: 
Divide | cutbanks cave. 
! 
1 
31B--------------- {Severe 
Egeland cutbanks cave. 
| 
BOre ree m meen n nae {Severe: 
Fargo | wetness. 
1 
H 
40B*: H 
Gardena--------~-- \Moderate: 
| wetness. 
i] 
i] 
Zell------------- |Slighteerer------ 
| 
40C-2---=---2----- |Slight----------- 
Zell 
1 
40E-------2------- | Severe: 
Zell | slope. 
! 
A3nnneneecennnnnnn |Moderate: 
Gardena wetness. 
1 
46*: H 
Gardena-----~---- 'Moderate: 
wetness. 
( 
Glyndon---------- \Severe: 
! cutbanks cave. 
1 
1 
48, 49------------ |Severe: 
Glyndon cutbanks cave. 


See footnote at end of table. 


Moderate: 
wetness, 
shrink-swell. 


vere: 
looding, 
etness. 


smo 


wetness, 
shrink-swell. 


1 1 

t 1 

( ] 

1 ' 

4 i] 

! ' 

1 \ 

1 rT 

i ' 

'Severe: \Moderate: 
| wetness. ! wetness, 
{ shrink-swell. 
i] 

' t 

'Severe: \Severe: 

| £looding, | flooding, 
| wetness. ! wetness. 
| t 

| H 

i] t 

! { 

'Severe: \Severe: 
slope. slope. 

i ' 

\Severe: 'Severe: 
slope. slope. 

\ i 

\Severe: 'Severe: 

| wetness. | wetness. 
1 ' 

i { 

i] l 

H i 
|Moderate: ISlight------------ 
! wetness. i 

i t 
ISLight<ss-42se=5- Iglightesee—seeo- 
! | 

iSevere: \Severe: 

| wetness, | wetness, 
| shrink=swell. | shrink-swell. 
1 q 

| H 

1 ( 

H H 
\Moderate: iModerate: 
| wetness. slope. 

1 

' { 
\Slight---------=-- \Moderate: 
slope. 

i 
iSlightec--------- \Moderate: 
slope. 

i} ‘] 

\Severe: 'Severe: 

1 slope. slope. 

!Moderate: ISlight------------ 
! wetness. { 

H i 

H H 

{Moderates \Slight------------ 
i wetness. 

t i] 

iModerate: {Slight------------ 
! wetness. 

1 

i ' 

{Moderate: |Slight------------ 
| wetness. 

t 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
wetness, 
flooding. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
low strength, 
wetness, 
frost action. 
\Moderate: 
frost action. 
' 


Slight. 


iSevere: 
shrink-swell, 
low strength, 
wetness. 


Severe: 
frost action. 


e 
frost action. 


Severe: 
frost action. 


i 

' 

' 

t 

' 

{ 

1 

' 

1 

‘ 

1 

| 

i} 

i} 

i 
\Severe: 
} 

i) 

i) 

i 

1 

i) 

i} 
|Severe: 

| slope, 

| frost action. 
| 

| 

|Severe: 

frost action. 


| frost action. 
i 

{ 

\Severe: 

| frost action. 
|Severe: 


| frost action. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Local roads 
and streets 


i] 
Dwellings ! 
with 


Small 
commercial 


Shallow 
excavations 


Dwellings 
without 


t 
Soil name and | 
map symbol 


basements 


basements 


buildings 


Hamerly~--------- severe: 
| wetness. 
H 
H 
Tonka---+-------- iSevere: 
| ponding. 
' 
| 
greece meee senor ee= iSevere: 
Lamoure | wetness. 
i] 
H 
S6-cr eno -- =o ------ \Moderate: 
LaDelle | wetness, 
| flooding. 
H 
' 
I 
62%: H 
Over ly---------- Moderate: 
| too clayey, 
wetness. 
if 
Bearden---------- iSevere: 
| wetness. 
| 
{ 
63 een nnn ee neenne Severe: 
Renshaw cutbanks cave. 
! 
64*, H 
Pits i 
t 
65*: 
Sveaqn---------~- \Moderate: 
| wetness. 
| 
Barnes----------- {Slight---------- 
t 
' 
! 
66*; H 
Hamerly---~------ iSevere: 
} wetness. 
Wyard------------ Severe: 
wetness. 
4 
66B---~--------~ --|Severe: 
Hamerly | wetness. 
! 
H 
67C*: : 
Renshaw---------- iSevere: 


See footnote at end of table. 


Moderate: 
wetness, 
shrink-swell. 

Severe: 

ponding, 

shrink-swell. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding. 


Moderate: 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


\Moderate: 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


evere: 
wetness. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
wetness. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding. 


Moderate: 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness. 


Moderate: 
shrink-swell. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


shrink-swell, 


shrink-swell, 


|Slight--------- - 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


flooding, 
wetness. 


Severe: 


e 
flooding. 


Moderate: 
shrink-svwell. 


Moderate: 
wetness, 


' 
' 
' 
I 
t 
i] 
' 
t 
rT 
' 
t 
' 
t 
! 
1 
' 
t 
1 
1 
' 
' 
i] 
i] 
! 
t 
H 
iSevere: 
J 
1 
1 
1 
1 
1 
1 
1 
' 
t 
1 
if 
1 
t 
I 
1 
() 
{ 
f 
' 
i] 
! 
1 
1 
i 
1 
] 
i 
{ 
H 
| shrink-swell. 
! 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
wetness. 


Moderate: 
wetness, 
shrink-swell, 
slope. 


{Moderate: 


slope. 
t 


vere: 
rost action. 


ea oO 


e 
low strength, 
flooding, 

frost action. 


vere: 
ow strength, 
rost action. 


he Oo 


low strength, 
frost action. 


Severe: 
low strength. 


Moderate: 
low strength, 
shrink-swell. 


Severe: 
frost action. 


Severe: 
frost action. 


Severe: 
frost action. 


Slight. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


' i) 1 i t 
Soil name and } Shallow | Dwellings ' Dwellings | Small | Local roads 
map symbol | excavations | without | with { commercial { and streets 

H H basements H basements i buildings H 

1 1 1 1 ' 

i { H i i 

67C*: ' H H { H 

SLoux-e------9-- iSevere: |Slight-~--------- |Slight----------- |Moderate: iSlight. 
H cutbanks cave. \ slope. 

{ | 4 t I 
68E*: H t | i i 

Sioux~--“-------- 'Severe: iSevere: {Severe: iSevere: \Severe: 
! cutbanks cave, | slope. | slope. | slope. | slope. 
| slope. i i H | 
| | | 

Renshaw-----~---- ISevere: \Severe: |Severe: iSevere: 'Severe: 
! cutbanks cave, | slope. | slope. | slope. | slope. 
| slope. H t H 
i} 1 J ' t 
qd $ t i) 1 

71*: H H H H H 

Vallers---------- ‘Severe: |Severe: \Severe: ‘Severe: 'Severe: 
wetness. | wetness. wetness. wetness. frost action. 
1 t 1) 1] i] 

Parnell---------- iSevere: |Severe: 'Severe: iSevere: \Severe: 
| ponding. | ponding, | ponding, ! ponding, | shrink-swell, 
| | shrink-swell. | shrink-swell. | shrink-swell. i low strength, 
1 H H {| ponding. 
| | 

9 Oy Fete areata! \Severe: 'Severe: 'Severe: 'Severe: 'Severe: 

Vallers | wetness. | wetness. | wetness. | wetness. } wetness, 
frost action. 
q U i] i] ' 

80-e2------------- iSevere: ‘Severe: 'Severe: \Severe: ‘Severe: 

Marysland | cutbanks cave, | flooding, | flooding, | flooding, | frost action. 
| wetness. wetness. wetness. wetness. 

' 
( ( I i] i] 
81B---+----------- ISLight----------- \Moderate: 'Moderate: {Moderate: ‘Severe: 

Edgeley H | shrink-swell. | shrink-swell. {| shrink-swell, | low strength. 
H ' H | slope. | 
| 

82, 82B----------- IModerate: ‘Severe: 'Severes {Severe: 'Severe: 

Sinai | too clayey. | shrink-swell. | shrink-swell. {| shrink-swell. | low strength, 
H I | { | shrink-swell. 
| H H H i 

83F*: H { { { { 

Kloten~---------- {Severe: lSevere: \Severe: \Severe ‘Severe: 
slope. slope. slope. slope. 1 slope. 

1 ' ! i] ' 

Buse-~----------- {Severe \Severe: 'Severe: !Severe: ‘Severe: 
slope. slope. slope. slope. slope. 

J i i) 1 i 
Ba nnn nnn wenn nana e }Severe: iSevere: iSevere: {Severe: \Severe: 

Easby ! wetness. ! wetness. ! wetness. | wetness. | low strength, 
' H { 1 ! wetness, 
frost action. 
r] { | ' 1 

Bb momen ne nena n ee 'Severe: ‘Severe: {Moderate: 'Severe: ‘Severe: 
Exline | cutbanks cave. {| shrink-swell. { wetness, | shrink-swell. | shrink-swell, 
shrink-swell. | low strength. 
rT 
1 4 i] ‘ i] 
86%: H H H | | 

Overly--~--------- |Moderate: {Moderate: |Moderate: {Moderate: 'Severe: 
| too clayey, { shrink-swell. | shrink-swell, | shrink-swell. { low strength, 
1 wetness. wetness. frost action. 
! ' i] t i] 


See footnote at end of table. 


Barnes County, North Dakota 


Soil name and 


Map symbol 


TABLE 10.--BUILDING SITE DEVELOPMENT~-Continued 


Shallow 
excavations 


Dwellings 
without 


Dwellings 
with 


Small 
commercial 


Local roads 
and streets 


161 


basements basements buildings 


Cavour-ee<+-29--- 


88*: 


Manfred-------- 


Cavour---------- 


98BF: 


Barnes--~--~-=-- 


'Moderate: 
too clayey, 
wetness. 


i] 

' 

t 

t 

t 

t 

1 

t 

! 

4 

1 
{Severe: 
| cutbanks cave, 
i wetness. 
t 

rT 

1 

1 

fT 

i 

t 

1 

t 

1 

iy 

i] 

' 


iModerate: 
too clayey, 
wetness. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 


ponding, 
shrink~swell. 


Severe: 
wetness. 


Severe: 
ponding, 
shrink-swell. 


Severe: 


t 
' 
i] 
i 
t 
H 
1 
' 
1 
1 
1 
t] 
t 
t 
1 
I 
rT 
' 
1 
4 
t 
rT 
i 
1 
i 
! 
] 
t 
i] 
! 
i 
t 
I 
1 
1 
i 
i 
1 
‘ 
'Severe: 
t 
1 
' 
' 
i] 
1 
4 
' 
J 
t 
' 
1 
t 
1 
t 
1 
t 
1 
' 
1 
i 
1 
! 
t 
t 
1 
1 
1 
' 
1 
‘i 
t 
1 
i] 
! wetness. 
t 
1 
1 
! 
1 
1 


vere: 
hrink-swell. 


uo 


derate: 
hrink-swell. 


baie eet 
ao 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
shrink-swell, 
wetness. 


1 

| 

| 

] 

a 

t 

t 

} 

t 

i} 

t 

i) 

| 

1 

i] 

{ 

t 

i) 

i} 

1 

{ 

i] 

1 

t 

( 

1 

! 

1 

H 
iModerate: 

| wetness, 

| shrink-swell. 
1 
1 
' 
1 
! 
t 
' 
1 
1 
' 
t 
1 
1 
' 
1 
' 
' 
’ 
i 
1 
t 
1 
i) 
t 
t 


Severe: 
ponding, 
s 


hrink~swell. 


Severe: 


wetness. 


Severe: 
wetness. 


Moderate: 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


wetness, 


! 

1 

' 

i 
iModerate: 
{ 

| shrink-swell. 
! 

I 


Severe: 
shrink-swell. 


derate: 
hrink-swell. 


& 
no 


Severe: 
shrink-swell. 


wid 
ie} 
3 
Q 
be 
a 
a 
~ 


hrink-swell. 


n 


Severe: 
wetness. 


Moderate: 
shrink-swell, 
Slope. 


Severe: 
shrink-swell. 


i] 
' 
1 
1 
H 
{Moderate: 
| shrink-swell. 
1 


vere: 
ow strength, 
hrink-swell. 


ae Oo 


vere: 
ow strength. 


0 


vere: 
hrink-swell, 
ow strength. 


Hu Oo 


Severe: 
shrink-swell, 
low strength, 
ponding. 


vere: 
ow strength, 
rost action. 


rhe 3 


shrink-swell, 
low strength, 
ponding. 


wetness, 
frost action. 


Moderate: 
low strength, 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 


|Moderate: 


low strength, 
frost action. 


i} 
t 
|Severe: 
| low strength. 
t 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--SANITARY FACILITIES 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "good," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


Area 
sanitary 


Daily cover 
for landfill 


Trench 
sanitary 


Septic tank 


t 

H Sewage lagoon 
| absorption 

' 

t 


areas 


Soil name and 
map symbol 


fields landfill i landfill 


' t 
1 rT 
' 1 
t ) 
4 i] 
t ' 
t 1 
{ 1 1 
Qenn---------------- 'Severe: Severe: 'Severe: {Severe: !Poor: 

Tonka | ponding, ponding. | ponding, | ponding. ! too clayey, 
| percs slowly. | too clayey. : ! hard to pack, 
ponding. 

i] { ' t t 
. a iSevere: iSevere: |Severe: iSevere: {Poor : 

Parnell | ponding, | ponding. | ponding, | ponding. ! too clayey, 
! percs slowly. i | too clayey. ' | hard to pack, 
H { i H ' ponding. 

I i | H H 
6n nen nn nnn --- \Severe \Severe: 'Severe: \Severe: 'Poor: 

Southam | ponding, { ponding. { ponding, i ponding. | too clayey, 
| percs slowly. H | too clayey. | { hard to pack, 
' i H H | ponding. 
| 

Qaen nnn nen nn nn eenen= {Severe: iSlight------- !Severe: iSlight------- |Poor: 

Nutley | percs slowly. | ! too clayey. H { too clayey, 
' hard to pack. 
1 i] ' t 1 

QBennnennnn nn nnnnnn= iSevere: {Moderate: |Severe: {Slight------- {Poor : 

Nutley { percs slowly. } slope. | too clayey. i | too clayey, 
1 hard to pack. 
1 4 i ‘i ' 

OD-- nnn nn |Severe: iSevere: \Severe: iModerate: {Poor: 

Nutley ! percs slowly. | slope. ! too clayey. ! slope. ! too clayey, 
: H H H ‘ hard to pack. 
H { H { H 

12%; H H H ' { 

Lismore------------ {Severe: {Slight------- \Moderate: 'Slight------- 'Fair: 
percs slowly. too clayey. too clayey. 
a i i} t i] 

Kranzburg---------~ }Severe: iModerate: |Moderate: {Slight------- 'Fair: 

H percs slowly. seepage. too clayey. { ' too clayey. 
i] 
' i] ' ' 1 
13B*: i | H H { 

Kranzburg---------- {Severe: \Moderate: \Moderate: iSlight------- iFair: 

{ percs slowly. | seepage, | too clayey. H { too clayey. 
{ | slope. H H H 
' i H { H 
Lismore------------ iSevere: {Moderate: iModerate: iSlight------- iFair: 
! percs slowly. | seepage, 1 too clayey. H { too clayey. 
H i slope. i H { 
f] i] ‘ f] 1 
t i] i) i] i] 
14B*: I H { { H 
Barnes------------- !Severe: \Moderate: |Moderate: {Slight------- \Fair: 
{ percs slowly. | seepage, | too clayey. H { too clayey. 
i] i] ' t f] 
t ; slope. { ! ' 
H t 1 H i 

Buse~-------------- \Severe: \Moderate: {Moderate: {Slight------- 'Pair: 
percs slowly. 1 slope. too clayey. i { too clayey. 

t 
i] t i] 1 t 
14C*: H H { ‘ i 

Barnes-~--~-------- 'Severe: 'Severe: iModerate: {Slight------- \Fair: 
percs slowly. slope. too clayey. too clayey. 
t ' i) t 


See footnote at end of table. 


Barnes County, North Dakota 


Soil name and 
map symbol 


15*; 


15B*: 


Lanona---3--------- 


Swenoda~~-~-~~------ 


16E*: 


See footnote 


TABLE 11.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


Severe: 
wetness, 
percs slowly. 


1 percs slowly. 


‘ 
iSevere: 
wetness, 


4 
| 
peres slowly. 


Severe: 
percs slowly. 


poor filter, 


! 
{ slope. 
! 
1 
i] 


at end of table. 


areas 


Severe: 
slope. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
wetness. 


vere: 
eepage, 
lope. 


nw o 


Moderate: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
slope. 


Severe: 
seepage, 
slope. 


vere: 
lope. 


n 
no 


vere: 
eepage, 
lope. 


Hw 


Trench 
sanitary 
landfill 


derate: 
oo clayey. 


ato 


Moderate: 
slope, 
too clayey. 


Moderate: 
slope, 
too clayey. 


Moderate: 
wetness, 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
wetness, 
too clayey. 


Moderate: 
too clayey. 


derate: 
oo clayey. 


ro 


vere: 
eepage, 
oo sandy. 


rn oO 


derate: 
oo clayey. 


aro 


vere: 
eepage, 
oo sandy. 


mn oO 


Moderate: 
slope, 
too clayey. 


Area 
sanitary 
landfill 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


vere: 
eepage. 


n 
uo 


n 
no 
< 
o 
tal 
o 


eepage. 


derate: 
lope. 


= 
ud 


vere: 
eepage, 
lope. 


nw oO 
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Daily cover 
for landfill 


Fair: 
too clayey. 


Fair: 
too clayey, 
slope. : 
Fair: 
oo clayey, 
lope. 


O rp 


Fair: 
too clayey, 
wetness. 


Fair: 
too clayey. 


Fair: 
too clayey. 


Fair: 
too clayey, 
wetness. 


Fair: 


1 
1 
( 
( 
' 
1 
i 
i 
1 
! 
1 
1 
t 
' 
t 
1 
1 
i 
t 
i 
1 
1 
' 
' 
I 
1 
! 
' 
' 
t 
t 
t 
| 
1 
' 
' 
' 
1 
} 
i 
I 
! 
1 
i] 
1 
1 
! 
1 
1 
1 
‘) 
t 
1 
i 
| 
too clayey. 
t 

' 

i 

t 


I 
{Fair: 
too clayey. 


' 

t 

t 

! 

' 

1 

{Poor: 

| seepage, 
| too sandy, 

| small stones. 
( 

t 

{ 


( 
\Fair: 
too clayey. 


Poor: 

seepage, 

too sandy, 
small stones. 


Fair: 
too clayey, 
slope. 


Poor: 

seepage, 

too sandy, 
small stones. 
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TABLE 11.--SANITARY FACILITIES--Continued 


Soil Survey 


Soil name and 


map 


17B*: 
Barnes- 


40B*: 
Gardena 


symbol 


Septic tank 
absorption 
fields 


percs slowly. 


isevere: 
percs slowly. 


wetness, 
percs slowly. 
\Severe: 

| flooding, 
wetness, 
peres slowly. 


| percs slowly, 
| slope. 
1 
1 


percs slowly, 
slope. 


wetness, 
percs slowly. 


Severe: 
wetness, 
poor filter. 


wetness, 
percs slowly. 


!Moderate: 


percs slowly. 


| percs slowly. 


See footnote at end of table. 


Sewage lagoon 
areas 


Moderate: 
seepage, 
slope. 


Moderate: 
slope, 
seepage, 
wetness. 


Severe: 
wetness. 


Severe: 
flooding. 


Severe: 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Moderate: 
seepage, 
slope, 
wetness. 


oderate: 
seepage, 
slope. 


Severe: 
slope. 


vere: 
lope. 


n 
no 


Trench 
sanitary 
landfill 


Moderate: 
too clayey. 


Severe: 
wetness. 


Severe: 
wetness, 
too clayey. 


Severe: 
flooding, 
wetness. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage. 


Severe: 
wetness, 
too clayey. 


Severe: 
wetness. 


Area 
sanitary 
landfill 


etness. 


Severe: 
wetness. 


Severe: 
flooding, 
wetness. 


x 


Severe: 
slope. 


Severe: 
slope. 


Severe; 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
wetness, 


Moderate: 


! 
! 
1 
| 
1 
t 
I 
' 
! 
t 
1 
| 
1 
1 
' 
1 
J 
1 
\ 
i) 
' 
! 
i} 
! 
t 
i} 
1 
1 
1 
t 
i} 
t 
i 
t 
1 
1 
i) 
1 
t 
! 
I 
! 
1 
t 
t 
! 
' 
( 
t 
t 
1 
1 
1 
rT 
‘ 
' 
1 
' 
1 
1 
i 
! wetness. 
i] 

i) 

t 

' 

' 


1 
‘ 
i) 
' 
' 
' 
! 
) 
' 
{ 
' 
| 
‘ 
i) 
i) 
' 
f 
' 
! 
| 
t 
t 
1 
i 
( 
t 
! 
i) 
t 
i) 
' 
{ 
i) 
i) 
' 
i) 
i) 
i 
' 
| 
i 
! 
' 
i 
t 
f) 
t 
| 
t) 
t 
1 
' 
i) 
i) 
' 
t 
) 
' 
{ 
| 
‘ 
' 
t 
( 
t 
I 
i] 
' 
! 
i] 
t 
t 
| 
' 
t 
t 


Daily cover 
for landfill 


Fair: 
too clayey. 


Fair: 


oo clayey. 


Poor: 


oo clayey, 
ard to pack. 


Ors 


wetness. 


Poor: 


slope. 


Poor: 
slope. 


Poor: 
wetness. 


Poor: 


eepage, 
oo sandy, 


small stones. 


Poor: 
seepage. 


Poor: 


oo clayey, 
ard to pack, 
etness. 


Good. 


Good. 


Barnes County, North Dakota 


Soil name and 


map 


Gardena 
46%: 


Gardena 


Glyndon 


Renshaw 


64%. 
Pits 


symbol 


TABLE 11.--SANITARY FACILITIES~-Continued 


i) 

! Septic tank 
{ absorption 
: fields 
rT 

t 

i] 

i] 


{Moderate: 


wetness. 


wetness, 
poor filter. 


iSevere: 


| wetness, 
percs slowly. 
' 


ponding, 
percs slowly. 


it flooding, 

! wetness, 
percs slowly. 
1 

iSevere: 
flooding. 


percs slowly. 


isevere: 

! wetness, 
percs slowly. 
1 


See footnote at end of table. 


Mo 
s 


Sewage lagoon 
areas 


derate: 
eepage, 


wetness. 


Mo 


Zn 


£un 0 


Se 
s 


derate: 
eepage, 
etness. 


vere: 
eepage, 
etness. 


vere: 
eepage, 


wetness. 


ZnO 


Se 


vere: 
eepage, 
etness. 


vere: 


wetness. 


Se 
£ 


vere: 
looding, 


wetness. 


fh Oo 


=o 


=o 


Se 
s 


vere: 
looding. 


derate: 
etness. 


vere: 
etness. 


Trench 
sanitary 


landfill 


Severe: 
wetness, 


Severe: 


e 
wetness. 
Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
wetness. 


Severe: 
ponding, 
too clayey. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
too clayey. 


Severe: 
seepage, 
too sandy. 


Mo 
w 


Mo 
We 
Se 
s 
Ww 
Se 
s 
w 
Se 
s 


Ww 


Se 
Ww 


Se 
Pp 
Se 
f£ 
we 


Se 
£ 


Mo 

wi 
Se 
wi 


Se 
s 


Area 
sanitary 
landfill 


derate: 
etness. 


derate: 
etness. 


vere: 
eepage, 
etness. 


vere: 
eepage, 
etness. 


vere: 
eepage, 
etness. 


vere: 
etness. 


vere: 
onding. 


vere: 
looding, 
etness. 


vere: 
looding. 


derate: 
etness. 


vere: 
etness. 


vere: 
eepage. 


Daily cover 
for landfill 


Fair: 
too sandy, 
wetness. 


Fair: 
too sandy, 
wetness. 


Fair: 
too sandy, 
wetness, 


too clayey, 
wetness. 


Poor: 
too clayey, 
hard to pack, 


ponding. 


Poor: 
wetness. 


Poor: 
hard to pack. 


or: 
hin 


cto 


layer. 


oor: 
too clayey, 
hard to pack. 


Poor: 

seepage, 

too sandy, 
small stones. 
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TABLE 11.--SANITARY FACILITIES~=Continued 


eR 


i] f] i] ' 
Soil name and ! Septic tank | Sewage lagoon ! Trench ! Area } Daily cover 
map symbol | absorption H areas | sanitary H sanitary { for landfill 
! fields i : landfill H landfill H 
1 ! t 1 t 
H H | t H 
65%: ' ! | \ i 
Sveaqen-n-----n-n ee 'Severe: |Moderate: {Severe: \Moderate: {Fair: 
| percs slowly. {| seepage, } wetness, | wetness. } too clayey. 
H | wetness. | i } 
H | H | { 
Barnes--~---------- \Severe: iModerate: iModerate; {Slight----------- \Fair: 
percs slowly. seepage. I too clayey. | H too clayey. 
i] i] t ‘ t 
66*: I i { i H 
Hamer lys-+-----+--- {Severe: iSevere: |Severe: Severe: {Fair: 
| wetness, i wetness. | wetness. | wetness, | too clayey, 
peres slowly. wetness. 
i] t [ 1 ' 
Wyard-------------- iSevere: {Severe {Severe: 'Severe: !Poor: 
wetness. wetness. wetness. wetness. wetness. 
t t ' ' i] 
66Brn nnn nnn nen n nnn |Severe: {Severe: iSevere: {Severe: \Fair: 
Hamerly | wetness, | wetness. | wetness. | wetness. | too clayey, 
percs slowly. wetness. 
! t i 1 1 
67C*: H H H I ' 
Renshaw------------ \Severe: {Severe: 'Severe: 'Severe: \Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
H i ! too sandy. 4 | too sandy, 
small stones. 
i) 4 iy ' i} 
Slouxrcoeseeen-ee-- |Severe: |Severe: {Severe: {Severe: 'Poor 
| poor filter. | seepage. | seepage, ! seepage. | seepage, 
H H | too sandy. H | too sandy, 
{ | t | { small stones. 
| H H H I 
68E*: { i H H { 
Sloux-corereen----- \Severe: iSevere: {Severe: jSevere: \Poor: 
! poor filter, { seepage, | seepage, | seepage, | seepage, 
| slope. | slope. ! slope, | slope. | too sandy, 
too sandy. small stones. 
| r] I ' 1 
Renshaw---s-+----=- \Severe: \Severe: 'Severe: {Severe: {Poor: 
| poor filter, | seepage, | seepage, ! seepage, | seepage, 
| slope. | slope. ! slope, | slope. } too sandy, 
1 too sandy. \ small stones. 
1 ! i] rT i] 
71*; i i H H H 
Vallers------------ \Severe: \Severe: {Severe: \Severe: 'Poor: 
| wetness, | wetness. | wetness. | wetness. | wetness. 
percs slowly. 
t | i t ' 
Parnel] ----<------- \Severe: \Severe: iSevere: iSevere: \Poor: 
| ponding, | ponding. | ponding, } ponding. | too clayey, 
| percs slowly. | | too clayey. | | hard to pack, 
H i H i ' ponding. 
H i | | i 
J recrccenenorccnnen iSevere: iSevere: iSevere: iSevere: \Poor: 
Vallers | wetness, | wetness. | wetness. ! wetness. | wetness. 
peres slowly. 
t ' ' ' t 
B0r nnn enn n nnn nnn nae iSevere: iSevere: \Severe: |Severe: {Poor: 
Marysland | wetness, ! seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy, 
too sandy. H wetness. 
' i] 1 t f] 


See footnote at end of table. 


Barnes County, North Dakota 


Soil name and 


86*: 


map symbol 


Over ly------------- 


Vallers------------ 


TABLE 11.--SANITARY FACILITIES--Continued 


i] 

{| Septic tank 
! absorption 
H fields 

i] 
I 
ry 


seepage. 


seepage, 
thin layer, 
slope. 


| percs slowly, 
| slope. 
1 
1 
t 


| wetness, 

{ percs slowly. 
' 

t 


wetness, 
percs slowly. 


ponding, 


wetness, 
percs slowly. 


See footnote at end of table. 


Sewage lagoon 
areas 


Severe: 


seepage. 


derate: 
lope. 


4 
no 


Severe: 
wetness. 


Moderate: 
wetness. 


Moderate: 


seepage, 
wetness. 


Trench 
sanitary 
landfill 


vere: 
oo clayey. 


aro 


vere: 
eepage, 
lope. 


nun oO 


Severe: 
slope. 


Severe: 
wetness, 
excess salt. 


wetness, 
too clayey, 
too sandy. 


Severe: 
wetness. 


wetness, 
too clayey, 
excess sodium. 


Severe: 
wetness. 


Severe: 
wetness, 
excess sodium. 


Severe: 
ponding, 
excess sodium. 


Severe: 
wetness. 


Area 
sanitary 
landfill 


Moderate: 
seepage. 


nuda 
o 
oO 
Le 
ty 
ie} 
o 
~ 


Severe: 
wetness. 


wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 


i] 
t 
5 
i] 
i] 
' 
i 
$ 
1 
i 
( 
t 
4 
d 
t 
' 
t 
i] 
1 
1 
t 
r 
‘| 
t 
' 
' 
f] 
1 
! 
! 
' 
1 
! 
' 
t 
t 
t 
rT 
i] 
i] 
t 
1 
t 
4 
' 
4 
1 
1 
i] 
' 
i] 
i] 
! 
' 
1 
{ 
1 
i] 
i] 
(] 
1 
' 
i] 
i] 
iSevere: 
1] 
i] 
' 
' 
i] 
1 
' 
1 
1 
i] 
1 
4 
( 
i] 
1 
1 
( 
' 
4 
i 
ry 
t 
f] 
1 
t 
i 
i] 
t 
1 
( 
1 
1 
4 
t 
1 
1 
1 
t 
1 
1 
1 
4 
4 
t 
r] 
1 
t 
ry 
t 
t 
1 
1 
1 
' 
1 
4 
1 
i] 
| wetness. 
1 
‘) 
i] 
f] 


Daily cover 
for landfill 


Poor: 
area reclaim, 
hard to pack. 


too clayey, 
hard to pack. 


too clayey, 
hard to pack. 


Poor: 

thin layer, 
slope, 

area reclain. 


Poor: 

hard to pack, 
wetness, 
excess salt. 


Poor: 

too clayey, 
hard to pack, 
excess sodiun. 


Poor: 
thin layer. 
Poor: 
too clayey, 
hard to pack, 
excess sodium. 


Fair: 
too clayey. 


Poor: 
hard to pack, 
excess sodium. 


Poor: 

hard to pack, 
ponding, 
excess sodium. 


Poor: 
wetness. 
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TABLE 11.--SANITARY FACILITIES--Continued 


Septic tank Trench 


i] 

\ Sewage lagoon 
| absorption 

i) 


areas 


Soil name and 
map symbol 


i] 
' Area 
sanitary sanitary 


Soil Survey 


Daily cover 
for landfill 


fields landfill { landfi11 


! 
t 
1 
i] 
i] 
' 
i 
' 
1 
i] 
vere: ts 
i] 
1 
' 
! 
' 
1 
1 
| 


t 
' 
! 
1 
i] 
J 
i} 
‘) 1 
89------- enn nee ene \Severe: \Se evere: iSevere: 
Fordville ! poor filter. | seepage. seepage, | seepage. 
| H too sandy. ! 
H i H 
{ H H 
Qe weer nse ranennenn- iSevere: {Slight----------- | Severe: jSevere: 
Dovray ! ponding, H | ponding, | ponding. 
! percs slowly. | ! too clayey. : 
H 1 { { 
H H { H 
9] ------------------ \Severe: {Severe: jSevere: {Severe: 
Arveson | wetness, | seepage, | wetness. i seepage, 
| percs slowly, | wetness. i | wetness. 
poor filter. i 
4 
I ' ( i] 
92B*: | H H H 
Barnes-~----------- Severe: |Moderate: |Moderate: {Slight------= 
| percs slowly. {| seepage, | too clayey. ' 
H | slope. i 
! 
Cavour------------- \Severe: |Moderate: iSevere: {Moderate: 
| percs slowly. [| slope. | wetness, ! wetness. 
| excess sodium. 
t t l ' 
98B*; H ! H H 
Barnes-----------~- |Severe: \Moderate: !Moderate: \Slight------- 
| percs slowly. | seepage, | too clayey. H 
' | slope, H H 
t large stones. H 
1 
! 1 ' ' 
Svea--~----- on ----- |Severe: |Moderate: ;Severe: iModerate: 
| percs slowly. | seepage, | wetness. | wetness. 
H | slope, H H 
i | wetness. H } 
q : t H 


Poor: 
small stones, 
too sandy, 
seepage. 


too clayey, 
hard to pack, 
ponding. 


Poor: 
wetness, 
thin layer. 


oor: 
hard to’pack, 
excess sodium. 


| too clayey, 
large stones. 


ir: 
oo clayey. 


ap 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Barnes County, North Dakota 


TABLE 12.--CONSTRUCTION MATERIALS 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"good," “fair, 


and other terms. 


onsite investigation) 


Soil name and 
map symbol 


Roadfill 


Doonan nen nner errr enn e= }Poor: 

Tonka | low strength, 
! wetness. 

t 
i} 
Jere e nen enn nnn ne ennn iPoor: 

Parnell | shrink~-swell, 
| low strength, 
| wetness. 

t 
' 
a ladadatalelahalatalatatetaahteiatalalal | Poor: 

Southam | shrink-swell, 
| low strength, 
| wetness. 

' 
t 
9, QB, 9Drren nw ene wnne {Poor: 

Nutley | shrink-swell, 
| low strength. 
4 
' 

12*: 1 

Lismore--------~----- |Poor: 
| low strength. 
' 

t 

Kranzburg--~~-22+---- |Poor: 
| low strength. 
1 
d 

13B*: H 

Kranzburg-----~------- !Poor: 
low strength. 
1 

Lismore~~2---7~------ |Poor: 


14B*, 14C*: 


t 
iJ 
t 
t 
seecsetassecses H : 
| 
' 
' 
( 
| 


low strength, 
shrink-swell. 
4 
Buse---9-------------= (Fair: 
| low strength, 
shrink-swell. 
i] 
14D*: 1 
BarneSernr een n nnn Fair: 
| low strength, 
| shrink-swell. 
' 
1 
Buse----------------- Pair: 
| low strength, 
| shrink-swell. 
! 
1 
15%: H 
Swenoda--<9"9-------- iPoor: 


low strength. 


See footnote at end of table. 


Absence of an entry indicates that the soil was not rated. 
information in this table indicates the dominant soil condition but does not eliminate the need for 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


xcess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Im: 
e 


Im. 
e 


Im 
e 


Im 
e 


In. 
e 


Im 
e 
Im 
e 
Im, 
e 


Im. 
e 


Im. 
e 


Gravel 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable; 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


Improbable: 


e 


xcess fines. 


Improbable: 


e 


xcess fines. 


Improbable: 
excess fines. 
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See text for definitions of 


fe) 
t 


The 


Topsoil 


or: 
hin layer, 


wetness. 


Po 


OF : 


wetness. 


fol 
t 
we 


ato 


Fa 
s 


nw o 


s 
s 


Ors 
oo clayey, 
etness. 


or: 
oo clayey. 


ir: 
mall stones. 


ir: 
mall stones, 
lope. 


mall stones, 
lope. 
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TABLE 12.-~CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


map symbol 


15%; 
Lanona---~-~--------~ |Fair: 
| shrink-swell, 
{ low strength. 
' 
1 
15B*: H 
Lanona~-~---------~-~ Fair: 
| shrink-swell, 
low strength. 
i] 
Swenoda-----------~-- {Poor: 
| low strength. 
t 
15Comee nanan cme eessss= Fair: 
Lanona shrink-swell, 


low strength. 


Barnes-----9--------- Fair: 
low strength, 
shrink-swell. 
Sioux---~~----------- iGood-------------- 
( 
i 
16E*: H 
Barnes-----~--------- Fair: 
| low strength, 
shrink-swell. 
q 
Sioux----ene on H90- {Fair: 
} slope. 
i 
f] 
i] 
' 
178: i 
Barnes~--~---=--- coo-| Fair: 
| low strength, 
shrink-swell. 
( 
Svea-nw een - n-ne ena {Poor: 
low strength. 
' 
18-n 022 nn nnn ene nnnn-== {Poor 
Bearden low strength. 
' 
19 -nn owen nnn cence nn nnn }Poor: 
Colvin | low strength, 
wetness. 
t 
23P*: \ 
BuS@-~--- wanna naan n ne {Poor: 
| slope. 
‘ 
Barnes---~~-~-------- |Fair: 
{ low strength, 
| slope, 
shrink-swell. 
i] 


See footnote at end of table. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Probable~--------~--- 


Improbable: 
excess fines. 


Probable------------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable-------+--- 


Improbable: 
excess fines. 


Probab le------+--- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil Survey 


Topsoil 


small stones. 


small stones. 


small stones. 


small stones. 


small stones. 


small stones, 
area reclaim, 


! 

| 

( 

' 

' 

' 

' 

' 
\Fair: 
! small stones, 
! slope. 

H 

' 

small stones, 


area reclain, 
slope. 


Fair: 
small stones. 


Pair: 
small stones. 


' 
1 
i] 
‘ 
t 
( 
! 
1 
t 
' 
I 
rT 
4 
t 
4 
iy 
t 
' 
i] 
i 
' 
‘] 
t 
rT 
[Fairs 
! too clayey. 
| 
!Poor: 
1 
! 
' 
' 
t 
4 
' 
t 
1 
t 
' 
1 
' 
' 
1 
i 
t 
1 
i] 
' 
| 
i] 
i) 
J 


excess salt, 
wetness. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadf£ill 


map symbol 


Wr nnwnacnn nce nnn ecenn |Poor: 

Colvin ! low strength, 
wetness. 
i 

OY boar aattatataraiaiatatanale |Fair: 

Divide | wetness. 

| 
3] Bown r ne een enna nnnnne | GOOd--2e enone nn nnnnne 

Egeland 

1 
B6nrnn nnn enn nnn n nen n nn | Poor: 

Fargo | low strength, 
! wetness, 
shrink-swell. 
5 

40B*: | 

Gardena------+-~----~ | Goodqonnnnneeneeenn-- 
| 

Ze] leenn ener enna nee |GoOd=---<------2----- 
| 

40C------------------- !Good--~-------------- 

Zell H 
1 
1 

AQ Benn nner nnn nnn n nnn {Fairs 
Zell | slope. 
' 
' 
43-------- wen ecennn nee |Good---~---~----- ---- 

Gardena H 
| 
i] 

46*: | 

Gardena-------------= | Go0d ane = nee en ne nnnn- 
i] 

Glyndon---~---------- iFair: 
| wetness. 

! 
' 
4Qneeeennnmmenen nen n nn iFair: 

Glyndon ! wetness. 

‘| 
t 
AQnn nnn nnn nnn nnn nnn iFair: 

Glyndon | wetness. 

‘] 
i 
50*: 
Hamerly-------~------ (Pair: 
! shrink-swell, 
| low strength, 
wetness. 
i) 
Tonka------+----9---- | Poor: 
{ low strength, 
wetness. 
t 

§4----------- atataitatatanatel Poor: 

Lamoure | low strength, 

i wetness. 
t 
56-n enna nH Soe as i Poor: 
LaDelle } low strength. 


See footnote at end of table. 


probable: 
xcess fines. 


Hi 
os 


Improbable: 
excess fines. 


;Lmprobable: 
excess fines. 


timprobable: 
excess fines. 


!Improbable: 
excess fines. 


i Improbable: 
| excess fines. 
i] 

t 

!Improbable: 
excess fines. 


‘Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel Topsoil 


Improbable: Poor: 
excess fines. wetness, 
e--~ | Probable------------- |Poor: 


-| Improbable: Good. 
too sandy. 
Improbable: Poors 
excess fines. wetness, 


too clayey. 


Improbable: Good. 

excess fines. 

Improbable: Good. 

excess fines. 

Improbable: Good. 

excess fines, 

Improbable: Poor: 

excess fines. slope. 

Improbable: Good. 

excess fines. 

Improbable: Good. 
Fair: 


excess fines. 


Fair: 
thin layer. 


Improbable: 
excess fines. 


Poor: 
excess salt. 


Improbable: 
excess fines. 


Fairs: 
small stones. 


Improbable: 
excess fines. 


Improbable: Poor: 

excess fines. thin layer, 
wetness. 

Improbable: Poor: 

excess fines. wetness. 

Improbable: Good. 


i] 
1 
! 
! 
1 
! 
i 
' 
' 
' 
‘ 
4 
1 
rT 
i 
i] 
1 
1 
1 
1 
' 
1 
i] 
4 
J 
! 
' 
t 
t 
{ 
i] 
' 
' 
! 
i] 
: 
f] 
! 
! 
1 
' 
i] 
] 
1 
i 
i] 
' 
' 
' 
i] 
1 
y 
' 
' 
1 
1 
t 
excess fines. H 
t 
' 
4 
1 
' 
i] 
t 
t 
{ 
| 
! 
i] 
1 
' 
1 
! 
t 
\ 
\ 
i] 
i] 
{ 
' 
i] 
4 
i] 
' 
' 
t 
i 
‘ 
' 
' 
i] 
i] 
4 
1 
{ 
' 
t 
1 
' 
i] 
' 
t 
' 
{ 
i] 
i 
excess fines. { 
1 

I 


t 
' 
i} 
1 
' 
' 
1 
{ 
i 
' 
' 
1 
! 
i] 
' 
I 
1 
i] 
t 
1 
' 
i) 
t 
\ 
' 
i] 
i] 
i] 
t 
i] 
i] 
' 
1 
' 
‘i 
i 
| 
1 
t 
{ 
' 
i] 
r 
‘ 
' 
4 
i] 
| 
i] 
J 
i 
' 
H 
| Improbable: 
i] 
i] 
‘i 
t 
‘ 
! 
' 
! 
' 
' 
' 
i] 
' 
' 
i] 
f 
' 
' 
i] 
i] 
i] 
' 
' 
é 
i 
i] 
i] 
i] 
I 
i] 
I 
| 
' 
i] 
' 
i 
i 
i] 
i] 
t 
\ 
i] 
i] 
{ 
: 
i] 
i] 
1 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


area reclaim, 
slope, 


t 1 ' 4 
Soil name and : Roadfill H Sand H Gravel H Topsoil 
map symbol ’ H H | 
H H H H 
' t t { 
{ | H H 
62*: H H H H 
Over ly-----------~--- !Poor: | Improbable: | Improbable: {Fair: 
low strength. excess fines. excess fines. too clayey. 
i J { 
Bearden-------------- {Poors | Improbable: {Improbable: \Fair: 
' low strength. excess fines. excess fines. too clayey. 
1 ! ’ i] 
63 nnn enn ne ne -------- | Good=---------------- | Probable------------- |Probable--+---------~ | Poor 
Renshaw H | H | small stones, 
! H | | area reclaim. 
| | 
64*, 1 H i | 
Pits H H H 1 
' a t t 
1 t | { 
65*: 
Svearrr een ne ne nse eee e |Poor: | Improbable: ! Improbable: \Fair: 
low strength. excess fines. excess fines. small stones. 
| i 1 ‘ 
Barnes----orr nee nnn iFair: iImprobable: {Improbable: {Fair: 
| low strength, ! excess fines. | excess fines. } small stones. 
| shrink-swell. H H H 
H { ! H 
66*: I t \ i 
Hamerly-------------- {Fair: | Improbable: i Improbable: Fair: 
| shrink-swell, | excess fines. } excess fines. ! small stones. 
| low strength, i H 
\ wetness. H | | 
| H H | 
Wyard------------+---- iFair: | Improbable: | improbable: lPair: 
| low strength, { excess fines. | excess fines. i small stones. 
| wetness, H \ | 
shrink-swell. 
t t 1 1 
66B--~----~----------- (Fair: { Improbable: | Improbable: {Fairs 
Hamerly | shrink-swell, | excess fines. | excess fines. { small stones. 
| low strength, H H { 
i wetness. H i H 
H | | H 
67C*: i H i i 
RenshaW--------=--=-- 1G00d=-2n nn nee enna ene | Probable----- iatatatatatatatal |Probable---------- ~--| Poor: 
| i | | small stones, 
i area reclaim. 
i] t ‘i I 
Si0UK~--------------- 1Good----=--=----0--2= i Probable-----------~-- |Probable------~--~--- {Poor: 
i | I ! small stones, 
1 area reclaim. 
{ r] 1 ( 
68E*: H H i H 
Sioux---------------- {Fairs | Probab le------------- |Probable-----~------- !Poor: 
{ slope. \ i | small stones, 
‘) t i) 1 
I 1 I } area reclaim, 
H H ! | slope. 
i H i H 
Renshaw~-------- weeen {Fairs |Probable------~------ | Probable------------- {Poor : 
slope. small stones, 
H H i 
| | | 
d i] 1 


See footnote at end of table. 
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Soil name and 
map symbol 


71*: 
Vallersg~------+------- 


Parnel]-------------- 


83F*: 


TABLE 12.-~CONSTRUCTION MATERIALS--Continued 


Roadfill 


| wetness, 

! low strength. 
' 

U 


} shrink-swell, 
! low strength, 
wetness. 
ry 
t 


area reclaim, 
low strength. 


1 

J 

i] 

' 

4 

t 

1 

I 

‘ 

i] 

i] 

4 

1 

| 

t 

1 

J 

! 

| low strength, 
! shrink-swell. 
! 
! 
1 
t 
! 
4 
t 
J 
1 
t 
1 
i 
| 
1 
t 
1 
t 
1 
{ 
| 
! 
1 
! 
{ 


area reclaim, 
thin layer. 


low strength, 
slope, 
shrink-swell. 


}Poor: 


low strength. 


See footnote at end of table. 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel 


probable: 
xcess fines. 


H 
O88 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
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Topsoil 


Poor: 
wetness. 


Poor: 
excess salt, 
wetness. 


Fair: 
area reclaim, 
small stones, 
thin layer. 


Poor: 
small stones. 


Poor: 
too clayey. 


Poor: 
area reclain, 
slope. 


Poor: 
slope. 


Poor: 
excess salt, 
wetness. 


Poor: 
too clayey, 
excess Salt, 
excess sodium. 


Good. 


Poor: 
excess sodium, 
excess salt. 


Fair: 
small stones. 
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TABLE 12.--CONSTRUCTION MATERIALS~-Continued 


Soil name and Roadfill 


map symbol 


low strength. 


87*: 

Cavour-seresenn------ |Poor: 
| low strength. 
! 

' 
t 
88: H 

Manfred-------------- | Poor: 
| shrink-swell, 
| low strength, 
| wetness. 

' 
! 

Vallers-------------- iPoor: 
low strength. 
i] 

BQ nnn nnn nen nnn nnn nena | Goodmerennnnnnnnnnne- 

Fordville 
' 

6 aaa ttietttataataatad |Poor: 

Dovray ! shrink-swell, 
! low strength, 
wetness. 

1 
Q] mance n nnn n enn nn nn nnn {Poor: 

Arveson wetness. 

‘ 
92B*: H 

Barnes~=-----99--299o {Fair: 

! low strength, 
shrink-swell. 
' 
Cavour------ seen enna i Poor: 
! low strength. 
| 
i] 
i 
98B*: H 

Barnes-<~9----------- Fair: 

! low strength. 
i] 
' 

Svearq--- nnn $= 7-2 - |Poor: 

i 
4 
i] 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable---------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Probable---------- 
i) 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 


1 

] 

1 

J 

1 

i} 

1 

! 

' 

t 

t 

t 

1 

1 

1 

! 

' 

! 

/ 

i} 

1 

' 

1 

t 

! 

t 

| 

H 

' . 
| Improbable: 
1 

i] 

i] 

1 

i) 

1 

1 

' 

t 

iy 

| 

i 

' 

' 

i] 

H 

| excess fines. 
i] 
1 


Soil Survey 


( 
Topsoil 


Poor: 

too clayey, 
excess salt, 
excess sodium. 


Poor: 

excess Salt, 
wetness, 
excess sodium. 


Fair: 
small stones. 


Poor: 
too clayey, 
wetness. 


? 
° 


ors 
etness. 


= 


or: 

oo clayey, 
xcess salt, 
xcess sodium. 


OOmrad 


oor: 
large stones. 
Poor: 

small stones. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--WATER MANAGEMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation) 


: Limitations for-- | Features affecting-- 
Soil name and Pond T Embankments, | | | Terraces H 


t 
t 
1 
map symbol 
1 


Qrmrwror sree crnnne {Slight--------- {Severe: 
Tonka ' ponding. 
| | 
5 alate alalateeteletateteiatel |Slight---~----~ iSevere: 
Parnell H | hard to pack, 
ponding. 
‘i i] 
telat wonene iSlight--------- {Severe 
Southam ' ! hard to pack, 
ponding. 
t 
Qonnnecemennennnnn iSlight--------- iSevere: 
Nutley | hard to pack. 
i] 
4 1 
QBenn nnn anne === == IModerate: 'Severe: 
Nutley slope. | hard to pack. 
t 
! | 
QDewemwenee nr ecne~ |Severe: |Severe: 
Nutley | slope. | hard to pack. 
4 ' 
12%: H H 
Lismore---------~ {Slight--------- 'Slight--------- 
i) ! 
i] | 
Kranzburg-------- iModerate: \Moderate: 
seepage. piping. 
i] ' 
13B*: { 
Kranzburg-------- iModerate: }Moderate: 
| seepage, | piping. 
slope. H 
t 
i] ] 
Lismore---------- \Moderate: |Slight-~-----~- 
H slope. | 
1 
i 1 
14B*, 14C*; ! i 
Barnes--<-------- {Moderate: \Severe: 
slope. | piping. 
! 
1 1 
Buse---+--------- !Moderate: \Severe: 
slope. piping. 
t q 
14D*: H H 
BarneS~------<-<--- \Severe: 'Severe: 
slope. piping. 
i i] 
Buseree-<-------- \Severe: \Severe: 
slope. { piping. 
t 
' ' 
15%; 1 i 
Swenoda--+<---3--- !Severe: ‘Severe: 
piping. 
J 


! seepage. 
( 
i} 


See footnote at end of table. 


Ponding, 
percs slowly, 
frost action. 


Ponding, 
percs slowly, 
frost action. 


Ponding, 
percs slowly, 
frost action. 


Deep to water 


to water 


to water 


to water 


to water 


to water 


to water 


to water 


to water 


to water 


to water 


Ponding, 
percs slowly. 


Ponding, 
percs slowly. 


Ponding, 
percs slowly. 


Droughty, 
slow intake. 


Slope, 
droughty, 
slow intake. 


Slope, 
droughty, 
Slow intake. 


Erodes easily, 
ponding, 
percs slowly. 


Ponding, 
percs slowly. 


Erodes easily, 
ponding, 
percs slowly. 


Percs slowly--- 


Percs slowly--- 


Slope, 
percs slowly. 


| Erodes easily 


i] 
\Favorable------ 


|Favorable cecnen 


\Erodes easily 


|Erodes easily 


iSlope, 
erodes easily. 


i 
'Slope, 
| erodes easily. 


1 
( 
{ 
{ 
lErodes easily, 
wetness. 

i] 


Wetness, 
erodes easily, 
percs slowly. 


Wetness, 
percs slowly. 


Wetness, 
excess salt, 
erodes easily. 


Droughty, 
percs Slowly. 


Droughty, 
percs slowly. 


Slope, 
droughty, 
percs slowly. 


‘Erodes easily. 


\Favorable. 


\Favorable. 


Erodes easily. 


Erodes easily. 


Erodes easily. 


Slope, 
erodes easily. 


Slope, 
erodes easily. 


Erodes easily. 
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Soil name and 
map symbol 


15*: 
Lanona----------- |Severe: 

} seepage. 

{ 

t 
15B¥: 
Lanona-~-----~--- Severe: 

| seepage. 

1 

' 
Swenoda-----~---- iSevere: 

| seepage. 

i} 
15Canne nnn nee nee |Severe: 
Lanona Seepage. 

' 
16B*: 
BarneS-eertcscee= iSlight--- 
Sioux------------ | Severe: 

| seepage. 

1 

t 
16C*: 
Barnes----------- |Moderate: 

| slope. 

| 

1 
Sioux---<-2+----= ‘Severe: 

| seepage. 

t 

t 
16E*: 
Barnes----------- |Severe: 

| slope. 

' 

' 
Sioux----------~- | Severe: 

| seepage, 

| slope. 

1 

' 
17B*: 
Barnes----~------ iModerate: 

| slope. 

' 

' 
Svea------------- |Moderate: 

| slope, 

seepage. 

' 
18---------------- |Moderate: 
Bearden | seepage. 

1 

{ 
]Qnnnnn nnn nnn - nen Moderate: 
Colvin seepage. 

| 
23F*: i 
Buse------------- Severe: 

! slope. 

1 

1 
Barnes-~-~------- |Severe: 

| slope. 


See footnote at end of 


Pond 
reservoir 


mitations for-- 
i Embankments, 


table. 


TABLE 13.~--WATER MANAGEMENT-~Continued 


dikes, and 


V 
4 
t 
t 
' 
I 
' 
t 
t 
{ 
Severe: 'Deep to water 
piping. 
Severe: 'Deep to water 
piping. 
i 
Severe: \Slope=--<------ 
piping. H 
1] 
Severe: ‘Deep to water 
piping. | 
Severe: iDeep to water 
piping. H 
' 
t 
Severe: iDeep to water 
seepage. ' 
| 
Severe: {Deep to water 
piping. 
t 
Severe: 'Deep to water 
seepage. ! 
| 
Severe: {Deep to water 
piping. 
1 
Severe: 'Deep to water 
seepage. H 
' 
H 
Severe: {Deep to water 
piping. 
i] 
' 
Severe: {Deep to water 
piping. H 
| 
Moderate: tPercs slowly, 
piping, | frost action. 
hard to pack, | 
wetness. 
' 
Severe: {Percs slowly, 
wetness. | flooding, 
{ frost action. 
H 
i 
Severe: {Deep to water 
piping. H 
1 
i] 
Severe: {Deep to water 
piping. 
‘ 


Features affecting-- 


_{_—_—_— ne fee Oe oatireaa affoctinwes 
Li g 
i Terraces 


ope, 
oil blowing. 


we 


wetness, 
soil blowing. 


oughty, 
lope. 


i= 
ARK 


slope. 


Wetness, 
percs slowly. 


Wetness, 
percs slowly, 
flooding. 


and 


Soil blowing--- 


Erodes easily, 
wetness. 


Soil blowing--- 


i] 
| Erodes easily 


1 
\Erodes easily 


Slope, 
erodes easily. 


Slope, 
too sandy. 


\Erodes easily 


\Erodes easily 


Erodes easily, 
wetness, 
percs slowly. 


Wetness, 
percs slowly. 


iSlope, 

' erodes easily. 
{ 
t 
t 
' 
t 
1 


Slope, 
erodes easily. 


Soil Survey 


Favorable. 


Erodes easily. 


Favorable. 


Erodes easily. 


{Droughty. 


Erodes easily. 


{Droughty. 


Erodes easily. 


Erodes easily. 


Erodes easily, 
rooting depth, 
peres slowly. 


Wetness, 
excess salt, 
percs slowly. 
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TABLE 13.--WATER MANAGEMENT--Continued 


SF O——————oOoOOO EE 

Hl Limitations for-- Features affecting-~ 

Soil name and | Pond i Embankments, Hl Terraces 
| reservoir 
' 
i] 


See footnote at end of table. 


i 
1 i] } 
map symbol ! dikes, and | Drainage } Irrigation | and | Grassed 
areas : levees H | | diversions |___ waterways 
I 1 i] 1 I t 
WGrecenn nnn n ene ee \Moderate: 'Severe: \Percs slowly, {|Wetness, iWetness, iWetness, 
Colvin | seepage. ! wetness. ! frost action. percs slowly. percs slowly. percs slowly. 
1 1 i] 
1 1) 1 ! 1 i] 
Q]---------------- \Severe: 'Severe: 'Cutbanks cave !Wetness-------- iWetness, \Favorable. 
Divide | seepage. | seepage. | | too sandy. 
i) ! 1 ! 
! t i) 1 i] 1 
31 Breanne nano eee - 'Severe: iSevere: ‘Deep to water {Soil blowing, {Soil blowing, {Droughty. 
Egeland } seepage. { piping, H ! slope, ! too sandy. H 
seepage. droughty. 
! i] t 1 1 1 
36 none nee ne ---~ \Slight--------- iSevere: !Percs slowly, {Wetness, iWetness, iWetness, 
Fargo : | hard to pack, | frost action. | slow intake, | percs slowly. | percs slowly. 
| | wetness. H | percs slowly. } H 
H H ! H { 1 
40B*: { H I H H i 
Gardena--~~------ 'Moderate: 'Severe: ‘Deep to water |Slope---------- ‘Erodes easily Erodes easily. 
seepage, piping. 
1 slope. H 1 1 t ' 
| 
Zell-~-------~-~- 'Moderate: \Severe: ‘Deep to water !Slope---------- \Erodes easily !Erodes easily. 
| seepage, ! piping. | \ ' H 
{ slope. | | H \ 
H i H H 1 H 
AOC one neon ene ne {Moderate: \Severe: iDeep to water {Slope---------- lErodes easily [Erodes easily. 
Zell ! seepage, | piping. H H t 1 
| slope. ! H H ! 
I H i { 1 H 
40E+~--+-----+~~-~ \Severe: {Severe: |Deep to water |Slope---------- iSlope, {Slope, 
Zell | slope. | piping. H H ! erodes easily.| erodes easily. 
1 ! 1 t ' 
( 1 ' ' i} ' 
QB enn nnn nnn 'Moderate: 'Severe: {Deep to water |Favorable------ \Erodes easily {Erodes easily. 
Gardena | seepage. | piping. H | H : 
i] 1 1 ! 1 t 
1 t ' ! rT i] 
46%: ' ' H | { t 
Gardena~~----~--+ |Moderate: !Severe: {'Deep to water |Favorable------ {Erodes easily !Erodes easily. 
seepage. piping. 
i] 5 1 ! 1 t 
Glyndon--~-------- \Severe: 'Severe: 'Frost action, |Wetness-------- \Wetness--~----- 'Favorable. 
seepage. piping. cutbanks cave. |} 
J 
1) 1 J i t 1 
Benn nn nnnennnnnee \Severe: iSevere: \Frost action, {Wetness-------- iWetness-------- |Favorable. 
Glyndon ! seepage. | piping. | cutbanks cave. | i | 
i] ' ! ! ! ' 
' 1 ‘ ! 1 1 
49----------- oe }Severe: iSevere: iFrost action, |Wetness, \Wetness-------- lExcess salt. 
Glyndon } seepage. | piping. | cutbanks cave,} excess salt. | H 
H { ! excess salt. | | | 
t t ! ' 1 i) 
1 1 J ! 1 1 
SOF: | | 
Hamerly---------~ ISlight--------- iSevere: iFrost action---|Wetness-------- {Erodes easily, {Erodes easily. 
piping. H | | wetness. | 
1 t 1 ' 
t i 1 ' i] 1 
Tonka------------ {Slight--------- |Severe: {Ponding, \Ponding, 'Erodes easily, |Wetness, 
| | ponding. { percs slowly, | percs slowly. | ponding, | erodes easily, 
H ! frost action. | | peres slowly. | percs slowly. 
i] 1 i} ! 1 
t 1 ' i) i] $ 
aataieieatatetetatetatatate |Moderate: \Severe: |Flooding, |Wetness, {Wetness--------{!Wetness. 
Lamoure seepage, wetness. frost action. flooding. | | 
' ' 
1 ' t | i) t 
res rire are iModerate: iSevere: {Deep to water |Flooding-------|Favorable------|Favorable. 
LaDelle | seepage. ! hard to pack. | ' H 
1 i] i} 
4 1 i} 
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Soil name and 


' 

1 

t 
map symbol H reservoir 
i} 
i] 


62%: 
Over ly----------- 'Slight--------- 
| 
Bearden------~--- iModerate: 
| seepage. 
4 
H 
63 enn nnn enn n nnn en {Severe 
Renshaw seepage. 
4 
64%, ' 
Pits 
' 
65%: ! 
Sveassraseres=== {Moderate: 
| seepage. 
i) 
' 
Barnes~---------- iSlight--~------ 
' 
66*: 
Hamerly---------- 'Slight--------- 
| 
Wyardqw-erecercn= iModerate: 
! seepage. 
| 
66Bon nnn renee nnn {Moderate: 
Hamer ly | slope. 
t 
I 
67C*: i 
Renshaw---------~ }Severe: 
! seepage. 
t 
' 
Sioux------------ \Severe: 
seepage. 
i] 
68E*: 
Sloux------------ 'Severe: 
| seepage, 
| slope. 
t 
1 
Renshaw----~----- |Severe: 
| seepage, 
| slope. 
t 
1 
71*: H 
Vallers-ern------ !Slight--------- 
| 
Parnell--r-r----- iSlight--------- 
t 
{ 
VF baletalataiainiateiniatatataiate \Slight--------- 
Vallers 


See footnote at end of table. 


TABLE 13.--WATER MANAGEMENT--Continued 


' Limitations for-- | Features affecting-- 


i Embankments, 


dikes, and 


Severe: 
piping. 


Moderate: 
piping, 
hard to pack, 
wetness. 


vere: 
eepage. 


wn 
no 


piping. 


ZO 0 
p 
Le] 
p 
fa] 
iQ 
~ 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


hard to pack, 
ponding. 


piping, 


{ 
| 
i) 
I 
! 
i 
‘ 
' 
i) 
t 
iy 
1 
t 
) 
i] 
! 
' 
t 
i] 
' 
! 
iJ 
i] 
1 
! 
i) 
t 
' 
i] 
t 
( 
t 
| 
t 
‘ 
! 
' 
' 
] 
t 
! 
| 
i] 
1 
{ 
' 
' 
‘ 
t 
{ 
| 
{ 
' 
J 
' 
' 
’ 
t 
' 
1 
i} 
' 
' 
1 
1 
i) 
‘ 
! 
{ 
! 
' 
t 
! 
| 
1 
! 
t 
t 
1 
t 
i} 


Drainage 


Deep to water 


Percs slowly, 
frost action. 


Deep to water 


Deep to water 


Deep to water 


Frost action--- 


Frost action--- 


Frost action, 
slope. 


Deep to water 


Deep to water 
Deep to water 


Deep to water 


Frost action--- 


Ponding, 
percs slowly, 
frost action. 


Frost action, 
excess salt. 


Irrigation 


t 

! 

' 

1 

$ 

1 

rT 

i) 

! 

1 

t 

1 

t 

t 

H 
iWetness, 
| percs slowly. 
1 
1 
i 
1 
' 
t 
t 
1 
1 
1 
1 
t 
1 
! 
t 


Favorablec----- 


Favorable------ 


Wetness 


Wetness-------~ 


Slope, 
wetness. 


Droughty, 
slope. 

Droughty, 
slope. 


Droughty, 
slope. 


y) 
° 
3 
a 
i 
3 
Q 


percs slowly. 


Wetness, 
excess salt. 


and 


Erodes easily, 
wetness, 
percs slowly. 


\Too sandy 


{Erodes easily 


t 
\Erodes easily 


iErodes easily, 
wetness. 
' 


{Erodes easily, 


wetness. 


Erodes easily, 
wetness. 


ope, 
oo sandy. 


re 


ope, 
oo sandy. 


(al ed 


iWetness 


Ponding, 
percs slowly. 


t 
t 
1 
1 
1 
1 
' 
i 
\Wetness 
1 
t 
1 
1 
1 
t] 
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Pama 6501 0) Sa a ES 12h 
Pond i Terraces 


Grassed 


'Percs slowly. 
1 


' 
] 
t 
{Erodes easily, 
| rooting depth, 
t percs slowly. 
i] 

1 


t 
{Droughty. 


Erodes easily. 


Erodes easily. 


Erodes easily. 


Wetness, 
erodes easily. 


Erodes easily. 


{Droughty. 
! 


!Droughty. 


Droughty, 
slope. 


ope, 
roughty. 


Qe 


iWetness. 


iWetness, 


percs slowly. 
H 
i] 
i] 


iWetness, 


| excess salt. 
| 
! 
1 
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T Limitations for-- | Features affecting-- 


t 
Soil name and |} Pond | Embankments, | H | Terraces 
map symbol i reservoir dikes, and Drainage Irrigation and Grassed 
i] 
‘ 


t 
1 
areas levees | diversions waterways 
i] 
1 


80sen5s5esH$<---== ;Severe: 
Marysland ! seepage. 

! 
81B-------~------- |Moderate: 
Edgeley | seepage, 

slope. 

1 
B2qn nnn nnn nnn nnn H {Slight--------- 
Sinai 

! 
82B~-------------- iModerate: 
Sinai ! slope. 

' 

4 
83F*: H 
Kloten----------- iSevere: 

| seepage, 

slope. 

i] 
Buse--"=--------- {Severe: 

| slope. 

1 
re \Slight--------- 
Easby H 

| 

t 

i] 

i 
Q5annnnnn nnn nn nnn |Slight--------- 
Exline | 

H 

1 
86*: ' 
Overly----------- iSlight--------- 

| 
Nahon------~----- {Slight------~-- 

1 

H 
87%: H 
Svea--~~-------=- {Moderate: 

seepage. 

( 
Cavour-------=--- {Slight--------~- 

4 

! 

| 
88*: ' 
Manfred---------- }Slight~--------- 

i] 

{ 

] 

H 
Vallers---------- |Moderate: 

| seepage. 

| 
89~----------- === {Severe: 

seepage. 


See footnote at end of table. 


' 

\ 

1 

i) 

\Severe: 

| seepage, 
| wetness. 
H 

1 

| 

| 

1 

t 

1 

i) 

i} 


Severe: 
thin layer. 


‘Moderate: 
| hard to pack. 


iModerate: 
hard to pack. 


1 

1 

1 

! 

H 
{Severe: 
| piping, 
| thin layer. 
| 

| 

f 

1 

i} 


Severe: 
piping. 


|\Severe: 

| piping, 

| hard to pack, 
| wetness. 
{Severe: 

excess sodiun. 


hard to pack, 
excess sodium. 


Severe: 
piping. 


iSevere: 


ponding, 
excess sodium. 


Frost action, 
cutbanks cave. 


Deep to water 


Deep to water 


Deep to water 
Deep to water 


Deep to water 


Frost action, 
excess salt. 


Percs slowly, 
cutbanks cave, 
excess salt. 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Ponding, 

1 percs slowly, 
| frost action. 
i] 


Deep to water 


iFrost action--- 


ope, 
hin layer. 


te 


Percs slowly~-- 


res slowly, 
lope. 


9] 
ao 


ope, 
hin layer. 


aH 


We 
droughty, 
excess salt. 


Wetness, 
percs slowly. 


Percs slowly--- 


Percs slowly, 
excess sodium, 
excess salt. 


Percs slowly, 
rooting depth. 


nding, 
ercs slowly, 
xcess sodium. 


om Oo 


\Wetness, 


too sandy. 


Area reclaim--- 


f) 

1 

' 

4 

t 

1 

1 

1 

t 

1 

1 

1 

H 

\Erodes easily, 
percs slowly. 
' 
i] 
1 
{ 
1 
' 
! 
1 
i] 
! 
' 
1 
q 
t 
i) 
1 


Erodes easily, 
percs slowly. 


rea reclaim. 


1 
1Slope, 
erodes easily. 


Wetness 


Erodes easily, 
wetness, 
perces slowly. 


Favorable 


Percs slowly, 


t 
( 
t 
i] 
! 
i) 
' 
1 
‘ 
( 
1 
1 
t 
' 
J 
' 
rT 
1 
1 
1 
1 
! 
1 
i] 
i] 
i] 
t 
i] 
J 
‘ 
H 
erodes easily. 
q 

t 

' 

1 

' 

1 


1Erodes easily 


Erodes easily, 
percs slowly. 


Large stones, 
ponding, 
percs slowly. 


iWetness 


|Too sandy 


' 
t 
! 
! 
| 
| 
t 
| 
t 
4 
H 
' 
i 
! 
' 
! 
' 
4 
t 
! 
' 
t 
t 
i 
t 
! 
1 
! 
4 
! 
4 
4 
i 
{ 
( 
! 
{ 
! 
( 
' 
' 
! 
| 
' 
1 
{ 
' 
1 
Hy 


Wetness. 


Area reclaim. 


Erodes easily, 
percs slowly. 


Erodes easily, 
percs slowly. 


Slope, 
area reclaim. 


Slope, 
erodes easily. 


Wetness, 
excess salt, 
droughty. 


Excess sodium, 
erodes easily, 
percs slowly. 


Percs slowly. 


Excess sodium, 
percs slowly, 
erodes easily. 


Erodes easily. 


Excess sodium, 
erodes easily, 
rooting depth. 


Large stones, 
wetness, 
excess sodium. 


Wetness. 


Favorable. 
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TABLE 13.-~WATER MANAGEMENT--Continued 


Limitations for-- Features affecting--~ 
Pond | Embankments, | | : Terraces T 


Soil name and 


! i 
1 
t 1 | i 
map symbol { reservoir | dikes, and | Drainage | Irrigation } and H Grassed 
H areas : levees \ i ! diversions ! waterways 
' ( 1 i t { 
H H i H H { 
90---------------- \Slight--------- \Severe: }Ponding, {Ponding, iPonding, iWetness, 
Dovray | | hard to pack, | percs slowly. | slow intake, | percs slowly. ! percs slowly. 
{ | ponding. : percs slowly. 
J ! 1 
t ' i t i t 
91---------------- 'Severe: iSevere: iFrost action---|Wetness--~----- |Wetness-----~-- iWetness. 
Arveson | seepage. | piping, H H { I 
i | wetness. H | H \ 
t ' ! ' 1 1 
1 1 rT ' 1 i 
92B*: } H H H H H 
Barnes----------- |Moderate: {Severe: {Deep to water {Slope---------- }Erodes easily {Erodes easily. 
} slope. | piping. H H | H 
H t | H | ' 
Cavour----------- \Moderate: iSevere: iDeep to water {Slope, |Erodes easily, |Excess sodium, 
| slope. | excess sodiun.} | percs slowly, | percs slowly. ! erodes easily, 
rooting depth. | rooting depth. 
1 ' t 1 ‘ ' 
98B¥ : | H i H H H 
Barnes---------~~ \Moderate: |Severe: {Deep to water [Slope, {Large stones---}Large stones. 
| slope. piping. large stones. H 
' t 
i} 1 1 ' ' t 
Svea-~------------ {Moderate: iSevere: iDeep to water |Slope---------- {Erodes easily {Erodes easily. 
| seepage, | piping. H H H i 
| slope. H : H | ! 
! ( ' | { I 
i t 1 I i] 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--ENGINEERING INDEX PROPERTIES 


(The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated) 


] T 1 Classification TFrag- | Percentage passing T | 
Soil name and {Depth} USDA texture |! H ‘ments | sieve number-- ‘Liquid | Plas- 
map symbol H | | Unified | AASHTO {| >3 } H H H | limit | ticity 
jin | i I 1 Pct j t t t 1 Pet ; 
1 | 
Jaenecenennnnn--- ! O-18'Silt loam-------- ICL, CL-ML 1A-4, A-6 | 0-2 | 100 !95-100!90-100!70-90 } 20-35 | 5-15 
Tonka 118-391Silty clay loam, {CH, CL 'A-6, A-7 | 0-2 | 100 }95-100!}90-100!75-95 |! 35-55 | 15-35 
H | clay loam, clay. | H | H H i i i i 
139-60 !Silty clay loam, {CL, CL-ML JA-6, A-7,! 0-3 [!90-100'85-100!60-100!50-90 ! 25-50 ! 5-30 
' | clay loam, silt | 1 A-4 i H i H H | { 
i | loam. i I 1 H H H f H | 
i | em Nec! Re ee | 
Benn n-ne nee ee | 0-8 {Silty clay loam 1CL, CH \A-7 ' o {| 100 } 100 {95-100/85-100! 40-60 | 15-30 
Parnell 1 g- 35{Clay loam, silty iCL, CH \A-7 1 0 | 100 {95-100}90-100{70-100} 40-80 | 20-50 
H | Clay loam, silty} H i { | H H H { 
' ' ' ' ry t t t t ] 
H clay. 1 ‘ ' I 1 1 ! i 
135-60} iClay loam, silty ICL, CH 1A-6, A-7 | O {95-100}90-100/80-95 !70-95 | 30-80 | 15-50 
! { clay loam, silty! | H H H H H H H 
H | clay. H i { H | \ I H { 
Poosall Ser aL tenets Seana ee 
Gr ecm eee nec cnce | 0-24!Silty clay loam !CL lA-6, A-7 | O { 100 /95-100!90-100}85-100! 30-50 | 10-25 
Southam 124-49|Silty clay, clay,|CL, CH {A-7 | oO 1 100 {95-100}/90-100185-100} 40-75 | 15-50 
1 | silty clay loam.| t H H H H H H i 
149-60{Silty clay, silty/CL, CH, {A-6, A-7,} 0 1 100 {95-100/85-100!60-100} 20-75 | 5-50 
clay loam, loam. | CL-ML A-4 H H 
{ H i) ! ' I | ! t i 
9, 9B, 9Deennn--- i 0-8 {Silty clay------- 'CH !A-7 ! oO | 100 | 100 !95-100!85-100!} 50-70 | 25-40 
Nutley | 8- 60;Clay, silty clay , {CH 1A-7 | 0 | 100 { 100 {90-100!85-100} 50-80 } 25-50 
H { silty clay loam.| { H H { { t H ' 
t i] 1 i] 4 1 ry t i] i] ' 
I i] 1 ‘ ' 1 i t i] i] i] 
12*: i | | 
Lismore---e+7--- | O-11!Silty clay loam !CL 1A-6, A-7 | O 1 100 { 100 {95-100}90- 100} 35-50 | 15-25 
{11-20/Silty clay loam, }CL \A-6, A-7 ! 0 ' 100 {| 100 |[95- 100; 85-100! 30-50 |} 10-25 
J t 1 1 t ' ' ' ' 1 
H 1 silt loam. 1 1 i ' i 1 i H 
120-40!Loam, clay loam !CL n-6, A-7 |} 0 | 100 tpecieo ancibe ao-ne ! 30-50 ! 10-25 
140-60; Loam, clay loam iCL 1A~6, A-7 0 fab ees aaa da 30-50 10-25 
1 i] | 1 t i} i] 1 | i] 
Kranzburg------- } 0-8 {Silty clay loam |CL, CH 'A-7 | oOo 1 100 }{ 100 95-100} 199- 100} 40-55 {| 15-30 
: 8-19/Silty clay loam, ICL, CH 'A-7 ! o ' 100 | 100 !95- 100 {80-100 40-55 | 15-30 
rT i] 1 t ' ' 4 ! i t 
H + Silt loam. 1 ! { I ! ! ! 
119-34/Clay loam, loam [CL 1A-6, A-7 | O lgecigo octias aeeien ae ! 30-50 ! 10-30 
134- 60} Clay loam, loam (CL 1A-6, A~7 0 {95-100} 90-100} 80-100 165-85 30-50 10-30 
1 ! ' ' 1 i) ' J | J [ 
13; tae il 
Kranzburg------- | 0-8 {Silty clay loam ICL, CH {A-7 ! 0 ! 100 {| 100 !95-100!90-100} 40-55 ! 15-30 
| 8-19|Silty clay loam, {CL, CH tA-7 ! 0 / 100 {| 100 {[95-100!80-100} 40-55 } 15-30 
H | silt loam. H H H i H H H H H 
{19-34{1Clay loam, loam !CL 'A-6, A-7 |} O 195-100190-100/80-100165-85 } 30-50 | 10-30 
134-60 |Clay loam, loam iCL {A-6, A-7 | 0 195-100!90-100/80-100}65-85 | 30-50 | 10-30 
! 1 1 f] t ' 1 ! 
1 i a t 1 f) t ' ' ' | 
Lismore~-------- ! O-11!Silty clay loam CL }A-6, A-7 | 0 {100 {| 100 195-1001/90-100} 35-50 | 15-25 
{11-20}/Silty clay loam, {CL 'A-6, A-7 | 0 { 100 { 100 saan papa 30-50 | 10-25 
' i] f] i] q 1 ‘] | i] ‘ 
t silt loam. ' 1 ' ' ' I ! ' 
120-40!Loam, clay loam !CL 1\A-6, A~7 | O {| 100 {95- ~100/85- -100! 70-85 | 30-50 | 10-25 
140-60} Loam, clay loam (CL 1A~6, A-7 | 0 195-100} 90- 100!80- -100160- 85 | 30-50 | 10-25 
' H ! 1 1 
14B*, 14C*, 14p*: | 
Barnes--~-------- | 0-7 }Loam------------- iCL, CL-ML {A-4, A-6 } 0-5 {90- 100!85- 100!80- 100160-90 | 20-40 | 5-20 
| 7-15!Loam, clay loam {!CL, CL-ML {A-4, A-6 | 0-5 $90-100!85-100! 75-95 155-80 | 25-40 | 5-20 
{15- 60{Loam, clay loam iCL, CL-ML 1A-4, A-6 0-5 |{90-100/85-100} 75-95 155-80 25-40 5-20 
i] 4 i] i] i] 


See footnote at end of table. 
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Parnell--------- { o-8 {Silty clay loam |CL, CH \A-7 i oO {100 } 100 195-100/85-100} 40-60 |} 15-30 
| 8+35!/Clay loam, silty 1CL, CH \A~7 | Oo ! 100 !95-100/90-100{ 70-100; 40-80 { 20=50 
! |} clay loam, silty| i | { { H | { 
t 1 la 1 ' f] t rT 1 t ' ' 
1 1 Clay. ! ‘ ' f ' ( t ' ' 
135-60/Clay loam, silty |CL, CH {A-6, A-7 | 0 !95-100190-100/80-95 170-95 ! 30-80 | 15-50 
i | Clay loam, silty} { i { H | i I H 
i | clay. { i H i | f | H ! 
i H H { | H H { | | | 
T]accennneneon--- | Q=11!Loam------------- 1 ML tAn4 1 Q  !95-100}90-100}80-90 {65-80 | 25-40 | 3-10 
Vallers 111-35!/Clay loam, loam [CL 1A-6 ! 0 195=100!90-100/90-95 } 70-80 { 30-40 | 10-20 
{35-60} Loam, clay loam iCL, CL-ML tA~4, A-6 0 195-1001 90-100 85-95 160-75 1 20-40 5-20 
1 1 1 
' 1 ' ' i] ' 1 1 ' i) 1 
QUAKE Cen eee ae 1 0-8 |Loame------------ 'CL {A-6, A-7 ' oO '95-100195-100!85-95 {50-80 | 30-50 | 10-25 
Marysland ! g-34!Loam, clay loam, IcL, SC 1A-6 ' 0 190-100}85-100{80-95 {45-80 | 20-40 | 10-20 
t | sandy clay loam. | H | { { H H { 
'34~60!Stratified 'SP-SM, SM {A-1, A-2,{ 0 170-95 150-90 {35-70 | 5-20 | -=- | NP 
! { gravelly fine ! 1 A-3 | H H { f i H 
i i sand to gravelly} H i ' t | H H ' 
H | coarse sand. H H H H H i H H H 
H i i H H | ' { I | { 
81B-------------- 1 0-8 |Loam--=-=-------- ICL, CL-ML !A-4, A-6 | 0-5 |95-100}95-100/85-95 {60-75 | 20-40 | 5-25 
Edgeley | 8=321Clay loam, {CL, CH, MH}A-6, A-7 | 0-5 180-100'75-100!65-95 {55-95 | 25-65 { 10-40 
H ; channery silty | H i i ' | { 
H ; clay loam, loam. | H H H { ' H ' H 
|32~60| Weathered bedrock} --- tate Uiatated --- aos | wer jose a === 
t ' 1 
1 1 i] ' i) ! 1 1 1 1 1 
82, 82Beqe------- 1 o-9 ISilty clay loam ICL, CH, \A-7 io ' 300 |} 100 195-100190-100! 45-60 |} 15-30 
Sinai H H i MH, ML {| H i H H { | H 
| 9-18!Silty clay, silty!CL, CH, |A-7 ! 9 ! 100 | 100 {!95-100!90-100} 45-70 | 20-35 
{ | clay loam, clay.| MH, ML | i ' H ' H | ' 
'1g-49!Silty clay, silty!CL, CH, |A-7 ! go ! 100 ! 100 {95-100/90-100} 45-70 | 20-35 
! ! clay loam, clay.} MH, ML | | H 1 { ' H H 
'49-60/Stratified silty |{CL, CH \An-7 {| 0 ' 100 | 100 195~-100}80-100!} 40-65 1 15-40 
\ ' clay to silt | i H | | H \ H 
i ! loam. i H H H i H { 
' ' | I ' i] ' 1 ! 
1 ' 1 t ' i] i] | ! 
83F*: H 1 1 H \ 1 
Kloten-----<---- | O-5 {Silty clay loam ICL IA~6 ! Q=10 |90-100!90-100!}85-95 {60-90 30-40 {| 10-20 
5-16/Very channery (CL-ML, cL 1An~4, A-6 0-10 {90-10018 6 20-40 | 5-20 
1 f] 
\ i 1 \ ' ' i 
1 ( t i] i] ‘| | 
' i] | t 1 ' i 
' 1 ! J ' ry 
i] ' | t i] t 
i i) t) i} ( t 
‘] i] ' | t t 
t i t rT ' i] 
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See footnote at end of table. 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


’ | H Classification TFrag- | Percentage passing ' H 


loam, clay loam. 1 t 1 


! 1 ! t 1 H 
Soil name and {Depth} USDA texture | i ‘ments | sieve number-- iLiquid | Plas- 
map symbol | i | Unified {| AASHTO | >3 } | ae T { limit | ticity 
| H H finches} 4 | 10 ; 40 } 200 } | index 
tin | i 1 1 Pot | i ' ’ i Pet | 
— ' ' t i t \ | 1 t 1 
H H H H H H | i H t \ 
ar a ee 
Buse---eeeese<5- 0~6 {Loam pga he eegs te os lee a jA-4, A-6 | 0) ! 90-100 | 85-95 | 70-95 | 55-90 ! 20-35 ! 3-15 
1 { i ir 1 ' 1 t i ( ' ' 
t 6-60{Loam, clay loam j;CL, CL-ML,{A-4, A~6,} 0  {90-100/85-~100!70-90 !55-85 ! 25-45 ! 5-20 
H H | ML | An? H H H H { | t 
H H i H H H H i | { EH 
Bdoseereskscessee FO-16[ Loamns<H----ee=- iCL-ML, CL,|A-4, A-6,| O-5 {95-100/90-100180-95 }60-90 } 25-55 | 5-25 
Easby H I { ML, MH | A=7 H H H H H H H 
{16-60/Clay loam, loam, |CL, CL-ML,jA~4, A-6,} 0-5 {95-100!/90-100!80-95 !55-75 | 25-55 | 5-25 
! | silty clay loam.! CH, MH | A-7 H i ' H ' t \ 
' | i H H i H H ' H H 
BG eee renee ewe n } 0-5 {Silty clay loam !CL }A-6, A~7 | QO { 100 {| 100 {95-100/90-100! 35-50 ! 11-25 
Exline | 5-15!Clay, silty clay, !MH, CH \A-7 i O {| 100 } 100 }95-100!90-100! 60-90 | 30-50 
H | silty clay loam. | H ! H | ! H H ! 
115-50!/Silty clay loam, }CH, MH \A-7 i O {| 100 }{ 100 $95-100!85-100! 50-80 ! 20-45 
i | silty clay, H H H H i H H i H 
| | clay loam. | | H I H i H i H 
{50-60/Silty clay loam, |CL, CH \A-7 { O {| 100 | 100 {95-100}85-100! 40-60 | 15-30 
! { silt loam, clay | | H | H ' { H i 
H { loam. i t i | H | { { H 
' ! 1 ' ' ! 4 1 1 ' [ 
t ' i i) 1 i} t ' t ' ] 
86*: H H f i t H \ H I | i 
Overly~--------- i O-8 {Silt loam-------- 1CLy CL-ML 1A~6, A-7,1 fc) 100 100 {90-1001 85-100} 25-45 5-25 
t 1 A-4 
| ! 1 t 1 4 t t | ' t 
| 8-37{Silty clay loam, (CL, CL-ML {A-6, A-7,; © | 100 {| 100 !90-100!80-100! 25-50 ! 5-30 
t ; silt loam, clay | | A-4 { H t ' H | 
t | loam. { H H { H { H t H 
[37-60 Stratified very {CL, CL-ML {A-6, A-7,; 0 {100 { 100 !90-100!80-100! 25-50 ! 5-30 
{ t t ! _ ' i ' t ' r) ' 
H | fine sandy loam ; i A-4 I t l ' t 1 1 
i i to silty clay. | i 1 | 1 | | { I 
{ H H H H { H { | H H 
Nahon--~-------- | O-7 {Silt loam-------- ICL, ML 1A~6, A~-7 | QO {100 | 100 }90-100!80-100! 30-45 ! 10-20 
{ 7-17{Silty clay, silty{MH, CH,  |A-7 { O {100 } 100 {95-100!90-100! 45-65 |! 15-35 
! ! clay loam. CL, ML} { i I H H H H 
117-38{Silty clay, silty/CL, CH,  !A-7 i O {100 } 100 {95-100!85-100! 40-65 | 15-30 
! ! clay loam. !MH, ML} i i H ! i | H 
{38-60|Stratified very {CL, CH, {A-7 {| O | 100 | 100 {90-100!75=100! 40-70 ! 15-35 
H ! fine sandy loam,! ML, MH !} H I i i { | H 
{ ! loam, silt loam.! H H H i i i H ! 
! ] ! ' i ‘| ! I ! ( 1 
t t ' { i] t i] ' ry ‘i ' 
87%: | H { H H i ' { H H H 
Svea------------ | 0-12{Loam=------------ iCL, CL=ML {A-4, A~6 | O-5 {95-100/85-100!80-95 !60-90 | 20-40 } 5-25 
112-25jLoam, silt loam, {CL, CL-ML }A-4, A-6,| 0-5 }95-100185-100!80-100!60-90 | 20-45 | 5-25 
| ! clay loam. | | A-7 t H H H H i { 
{25-60}Loam, silt loam, {CL, CL-ML {A-4, A~6,/ 0-5 {95-100!/85-100!80-100!60-85 | 20-50 | 5-30 
: } clay loam. t 1 A-7 H { 1 H | H H 
H { H H i { H H ' H H 
Cavour---~------ 1 0-9 [Loam------------- IML, CL, MHIA~4, A~6y1 O { 100 {95-100!85-100!60-85 | 30-55 ! 5-20 
t] t i A-7 1 ! ' ! i] ‘] 
t ' { ' I ' | t t 1 t 
| 9-19;Clay, clay loam, {CL, CH, {A-7 1 Q { 100 {95+100!90-100!70-85 | 40-65 | 15-30 
! ! silty clay loam.! MH, ML! H H | H H ' { 
119-60; Clay loam, loam iC, CH \A-7, A-6 { 0-5 195-100195-100; 85-100 60-85 i 35-65 | 12-35 
rT 
88: a 
Manfred---------| 0-5 jExtremely stony {CL, CL-ML {A~4, A-6 | 3-25 | 100 | 100 !85-95 '60-75 ! 20-40 | 5-15 
H } silt loam. i \ i ' i i ! { i 
5-60!Loam, silty clay iCL, CH \A~6, A-7 0-15 }85~100}85-1001{ 85-1001 50-95 1 25-55 } 10-35 
i 1 
H | eH H H i i 
FT 4 1 t i] ' 1 


See footnote at end of table. 


Barnes County, North Dakota 


4 { i r i 
Soil name and {Depth} USDA texture ! T Iments | sieve number-- {Liquid | Plas-~ 
map symbol ' ' | Unified | AASHTO | >3 | ' : T | limit | ticity 
H \ \ ' iinches} 4  { 10 } 40 | 200 | |_ index 
1 in | i H 1 Pot i ' I 1 Pet | 
> 1 4 1 be a 1 ] i] t 1 i] 
qd i) { ' i} ' ‘ 1 ' { 1 
88*: ' i ' { i } { i i H H 
Vallers--------- | O-7 [Extremely stony j|ML, CL-ML,{A-4, A~6,{ 3-20 |95-100}90-100{80-100{60-95 | 20-45 | 5-25 
| | loam. | CL i; A-7 H ! H H H H H 
| 7~32;Clay loam, loam, {ML, CL-ML,/A-4, A-6,! 0-5 {|95-100!90-100/80-100160-95 | 20-45 ! 5-25 
| 1 silty clay loam.! CL 1 A-7 H H I H H { H 
132-60jLoam, Clay loam |CL, Ci-ML !A-4, A-6,!/ 0-5 {95-100!90-100/80-95 !60-95 ! 20-45 ! 5=25 
H i { | A~7 H H H { H H ' 
{ H H i H H H i { H H 
SO ncnesteestoN | 0-7 {Loam-----------~- IML, CL  jA-4, Aw6,i O { 100 | 100 {70-85 {55-75 | 30-45 | 5-20 
Fordville H | t | A-7 H i { H { { H 
| 7-21}Loam, silt loam, {CL, ML 1A~4, An~6,t O | 100 /[95-100170-95 !55-80 | 30-45 ! 5-20 
| | clay loam. f ; Ae7 ! { i H H H | 
j;21-33{Loam, clay loam, {CL, ML, {A-4, A-6 } 0 !95-100!90-100/65-90 !40-55 | 25-40 ! 3-15 
H } fine sandy loam.! SM, SC! H i 1 1 H | H 
133-60/Gravelly loamy {SW, SW-SM,!A-1 1 O 465-85 {45-70 {15-45 | 0-15 | <25 ! NP=5 
H i sand, sand, | SM i H H H H H H | 
\ | very gravelly | H | i | H H ! H 
H | sand. | | H H H { i t 
H 1 H H H H H H i H i 
9Q--- nea -------- | O-20{Silty clay------- ICH, MH, OH}A-7 + O |} 100 | 100 {95-100}85-95 | 50-80 | 25-40 
Dovray 120-45{Clay, silty clay |CH, MH \A-7 ! Oo {100 {| 100 [95-100!85-95 ! 50-75 ! 25-40 
145-60/Clay, silty clay \CH, MH 'A-7 ' o ! 100 195-100} 90-100} 85-95 ; 50-80 | 25-40 
t t t t i] i] t i] 
t ‘ i] 1 i 1 I ‘ 1 ! i) 
Q] eee n-ne += --- } 0-15} Loam------------- iML 'n-4 | O-1 | 100 {95-100;85-90 {50-80 | 25-40 ! NP-10 
Arveson }15-36{Fine sandy loam, |SM, SM-SC !A-4 i O | 100 {95-100}60-85 {35-50 | <20 ! NP-=5 
! ! sandy loam, | H H t { ' { \ ' 
H i loam. | i H H H H H H H 
{36-48;Loamy fine sand, |SP-SM, SM,{A-3, A-2,! 0 | 100 {95-100!s50-80 ! 5-45 | <20 | NP-5 
H | loamy sand, | SM-SC | Ar4 H { i H { H { 
: | sandy loam. H H ! H H H H H H 
148-60}Clay loam, loam {CL {A-7 1 QO | 100 {90-100{75-95 |50-75 | 40-50 ! 15-25 
H H H i I H ' | H H H 
92B*: H H H H H | H H H ! | 
Barnes------~--- | 0-7 {Loam=------------ ICL, CL=ML {A-4, A-6 {| 0-5 [90~100]85-100}80-100/60-90 } 20-40 ! 5-20 
| 7-15{Loam, clay loam {CL, CL-ML }A-4, A-6 | 0-5 !90-100!/85-100!75~95 !55-80 | 25-40 |! 5-20 
115=40;Loam, clay loam |CL, CL-ML {A-4, A-6 } 0-5 '90-100!85-100!75-95 155-80 | 25-40 ! 5-20 
140-60; Loam, clay loam !CL, CL-ML |A-4, A-6 | 0-5 190-100} 85-100; 75-95 155-80 25-40 | 5-20 
t ’ ' 1 t 
1 1 i] t 1 t 1) i} 1 1] ! 
Cavour---------- } 0-9 {Loam~------------- IML, CL, MH{A-4, A-6,{ 0 | 100 {95-100|85-100160-85 30-55 | 5-20 
1 ! t | AH-7 ! ’ ] 
t 1 1 1 1 ! i] t I ! J 
| 9-19,;Clay, clay loam, !CL, CH, !A-7 | O } 100 495-100}90-100{70-85 | 40-65 |! 15-30 
| j silty clay loam.| MH, ML | { H H ' i | \ 
119-60\Clay loam, loam iCL, CH 1A-7, A-6 | 0-5 125-100} 95-100185-100160-85 | 35-65 12-35 
t ! r] 1 
1 i} I ! 1 1 1 ! rT 1 ' 
98B¥: t H H | t { { { { H \ 
Barnes---------- 0-7 {Extremely stony (CL \A~6 | 3-25 {90-100}85-100!80-100/60-75 | 25-40 | 10-20 
t i loam. 1 1 | ! H H H { ' 
{ 7-15{Loam, clay loam, {CL, CL-ML {A-4, A-6 | 0-20 !90-100!85-100/75-95 {60-80 | 25-40 | 5-20 
1 ‘ i] i} 1 ' i] 7 ! t 1 ' 
t 1 stony loam. i ( 1 1 ' ' ! t t 
115-60{Loam, clay loam, ;CL, CL-ML {A-4, A-6 | 0-15 !90-100!85-100'75+95 !60-80 | 25-40 |} 5-20 
| | stony loam. H H H { | H i H H 
| i 1 H H H H H H | ' 
Sveanw----~------ 0-12} Extremely stony |CL, CL-ML {A-4, A-6 | 3-25 195-100 185~100180-95 {60-90 | 20-40 {| 5-25 
1 1 loam. | i i ! | i ! | | 
112-25}Loam, silt loam, |CL, CL-ML }A-4, A-6,} 0-10 !95-100!85-100!80-95 !60-90 } 20-45 } 5-25 
} | clay loam. H | A~7 H H f H H } ! 
125~60,;Loam, silt loam, {CL, CL-ML {A-4, A-6,! 0-10 }95-100/85-100!80-95 !60-85 | 20-50 |! 5-30 
{ { } A-7 H i | ' ' { ' 
1 t t 1 ! t t ! 
1 it i] 1 | 1 U 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 
i H H Classification | | H 


Percentage passing } 


clay loam. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Absence of an entry 


Entries under “Erosion factors--T" apply to the entire 


Entries under "Wind erodibility group" apply only to the surface layer. 


indicates that data were not available or were not estimated) 


(The symbol < means less than; > means more than. 
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Barnes County, North Dakota 


TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS~-Continued 
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Barnes County, North Dakota 


TABLE 17.--ENGINEERING INDEX TEST DATA 


LL means liquid limit; PI, plasticity index; MD, 


maximum dry density; OM, optimum moisture; and NP, nonplastic] 


(Dashes indicate data were not available. 
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TABLE 18.--CLASSIFICATION OF THE SOILS 


' 
Soil name Family or higher taxonomic class 
J 


Arvesonrw-9--- 9a - nnn Coarse-loamy, frigid Typic Calciaquolls 

BarneSoorm eres nn sscensece= Fine-loamy, mixed Udic Haploborolls 

Beardenrr-err rrr senna nn Fine-silty, frigid Aeric Calciaquolls 

BuS@renn reer r essere rssenn= Fine-loamy, mixed Udorthentic Haploborolls 

Cavourn-~7~ enn nen Fine, montmorillonitic Udic Natriborolls 
Colvineenm-seerr nese en nen Fine-silty, frigid Typic Calciaquolls 

Divide-------------------- Fine-loamy over sandy or sandy~-skeletal, frigid Aeric Calciaquolls 
Dovray qtr tress e rman eren n= Fine, montmorillonitic, frigid Cumulic Haplaquolls 
Easby----serr ron nnn Fine-loamy, frigid Typic Calciaquolls 

Edge ley-s9r nner nnn senn- Fine~loamy, mixed Udic Haploborolls 

Egeland---<------+-------=- Coarse-loamy, mixed Udic Haploborolis 

Exlinerer-esern rns eenn-- Fine, montmorillonitic Leptic Natriborolls 

FPargo---wnre recente ce errr Fine, montmorillonitic, frigid Vertic Haplaquolls 
Fordvillecenn---es-------= Fine~loamy over sandy or sandy-skeletal, mixed Pachic Udic Haploborolls 
Gardena--- ee en nro n ee ecren= Coarse-silty, mixed Pachic Udic Haploborolls 
Glyndon--crernn nese tree nn- Coarse-silty, frigid Aeric Calciaquolls 

Hamer lyq--s- cere se erro Fine-loamy, frigid Aeric Calciaquolls 

Klotenqor nen nent enn =o | Loamy, mixed Lithic Haploborolls 

Kranzburg-~ Fine-silty, mixed Udic Haploborolls 

LaDelle--~~ Fine-silty, mixed Cumulic Udic Haploborolls 

Lamoures--c- ene ce reese enn= Fine-silty, mixed (calcareous), frigid Cumulic Haplaquolls 
Lanonacer ns sseese nn ae ecen= Coarse-loamy, mixed Udic Haploborolls 

Lismore---ecnnssseerreren= Fine-loamy, mixed Pachic Udic Haploborolls 
Manfredernrcn-sece nnn sscee= Fine-loamy, mixed, frigid Typic Natraquolls 

Marys land-----+-+-~------- Fine-loamy over sandy or sandy-skeletal, frigid Typic Calciaquolls 
Nahonewser ress tcce ren cece Fine, montmorillonitic Udic Natriborolls 

Nutleyqrrnen serene n-ne Fine, montmorillonitic Udertic Haploborolls 
Overlysrrrcrescresmaccrar- Fine-silty, mixed Pachic Udic Haploborolls 

Parnell---- Fine, montmorillonitic, frigid Typic Argiaquolls 

Renshaw---- Fine-loamy over sandy or sandy-skeletal, mixed Udic Haploborolls 
Sindl oon ewe ren meee ennnne- Fine, montmorillonitic Udertic Haploborolls 

SLOUXe eo reese nese ennn= | Sandy-skeletal, mixed Udorthentic Haploborolls 

Southam--+os eres eee nn n= Fine, montmorillonitic (calcareous), frigid Cumulic Haplaquolls 
SVECat ere tern n tne er erste nnnn Fine-loamy, mixed Pachic Udic Haploborolls 

Swenodarsest eens ssce nanan Coarse-loamy, mixed Pachic Udic Haploborolls 
Tonkawrenmsser nnn net ennnn- Fine, montmorillonitic, frigid Argiaquic Argialbolls 
Vallersenrscceennesnecen-= Fine-loamy, frigid Typic Calciaquolls 

Wyard= secrete tener ns ecenn- Fine-loamy, mixed, frigid Typic Haplaquolls 

ZO] ] ww cere teen ernest econ n= Coarse~silty, mixed Udorthentic Haploborolls 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 
All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SOIL LEGEND* 
LEVEL TO STEEP, LOAMY SOILS ON GLACIAL TILL PLAINS AND MORAINES 


Barnes-Buse-Svea association: Deep, undulating to steep, well drained 
and moderately well drained, medium textured soils 


Barnes-Svea-Buse association: Deep, level to rolling, well drained and 
moderately well drained, medium textured soils 


Svea-Cavour-Barnes association: Deep, level to undulating, moderately 
well drained and well drained, medium textured soils 


LEVEL TO UNDULATING, LOAMY AND SILTY SOILS ON GLACIAL TILL 
PLAINS AND IN GLACIAL OUTWASH CHANNELS 


Hamerly-Tonka-Barnes association: Deep, level to undulating, somewhat 
poorly drained, poorly drained, and well drained, medium textured soils 


Southam-Vallers association: Deep, level, poorly drained and very poorly 
drained, medium textured and moderately fine textured soils 


LEVEL TO GENTLY SLOPING, SILTY AND CLAYEY SOILS ON TILL PLAINS 
AND LAKE PLAINS 


Gardena-Glyndon-Overly association: Deep, level to gently sloping, 
moderately well drained and somewhat poorly drained, medium 
textured and moderately fine textured soils 


Kranzburg-Lismore-Fargo association: Deep, level to undulating, well 
drained, moderately well drained, and poorly drained, moderately fine 
textured and fine textured soils 


LEVEL TO MODERATELY STEEP, LOAMY SOILS ON OUTWASH PLAINS 
AND TERRACES 


Renshaw-Divide-Fordville association: Deep, level to moderately steep, 
somewhat excessively drained, somewhat poorly drained, and well 
drained, medium textured soils 


LEVEL TO STEEP, LOAMY, SILTY, AND CLAYEY SOILS IN STREAM VALLEYS 


Buse-Barnes-Nutley-Kloten association: Shallow and deep, level to steep, 
well drained, fine textured, medium textured, and moderately fine 
textured soils 


*The texture terms in the descriptive headings refer to the surface layer 
of the major soils in the associations. 
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GENERAL SOIL MAP 
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NORTH DAKOTA AGRICULTURAL EXPERIMENT STATION 
NORTH DAKOTA COOPERATIVE EXTENSION SERVICE 
NORTH DAKOTA STATE SOIL CONSERVATION COMMITTEE 


U.S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE BARNES COUNTY, NORTH DAKOTA 


CONVENTIONAL AND SPECIAL 


SOIL LEGEND SYMBOLS LEGEND 


Symbols consist of numbers or a combination of numbers 
and a letter. The initial numbers designate the kind of soil. 


CULTURAL FEATURES SPECIAL SYMBOLS FOR 


A capital letter following the numbers indicate the class of slope. 
Symbols without a slope letter are for level or nearly level soils. 


SYMBOL 


Tonka silt loam 

Parnell silty clay loam 

Southam silty clay loam 

Nutley silty clay, 0 to 2 percent slopes 

Nutley silty clay, 2 to 6 percent slopes 

Nutley silty clay, 6 to 15 percent slopes 
Lismore-Kranzburg silty clay loams, 0 to 2 percent slopes 
Kranzburg-Lismore silty clay loams, 2 to 6 percent slopes 
Barnes-Buse loams, 3 to 6 percent slopes 
Barnes-Buse loams, 6 to 9 percent slopes 
Barnes-Buse loams, 9 to 15 percent slopes 
Swenoda-Lanona fine sandy loams, 0 to 2 percent slopes 
Lanona-Swenoda fine sandy loams, 2 to 6 percent slopes 
Lanona fine sandy loam, 6 to 9 percent slopes 
Barnes-Sioux loams, 1 to 6 percent slopes 
Barnes-Sioux loams, 6 to 9 percent slopes 
Barnes-Sioux loams, 9 to 25 percent slopes 
Barnes-Svea loams, 2 to 6 percent slopes 
Bearden silty clay loam 

Colvin silty clay loam, saline 

Buse-Barnes loams, 15 to 35 percent slopes 
Colvin silty clay loam 

Divide loam 

Egeland fine sandy loam, 1 to 6 percent slopes 
Fargo silty clay 

Gardena-Zell silt loams, 3 to 6 percent slopes 

Zell silt loam, 6 to 9 percent slopes 

Zell silt loam, 9 to 25 percent slopes 

Gardena silt loam 

Gardena-Glyndon silt loams, 0 to 3 percent slopes 
Glyndon silt loam 

Glyndon silt loam, saline, 0 to 3 percent slopes 
Hamerly-Tonka complex, 0 to 3 percent slopes 
Lamoure silt loam, channeled 

LaDelle siity clay loam 

Overly-Bearden silty clay loams 

Renshaw loam, 0 to 2 percent slopes 

Pits, gravel 

Svea-Barnes loams, 0 to 2 percent slopes 
Hamerly-Wyard loams, 0 to 3 percent slopes 
Hamerly loam, 3 to 6 percent slopes 
Renshaw-Sioux loams, 2 to 9 percent slopes 
Sioux-Renshaw loams, 9 to 25 percent slopes 
Vallers-Parnell complex 

Vallers loam, saline 

Marysland loam 

Edgeley loam, 2 to 6 percent slopes 

Sinai silty clay loam, 0 to 2 percent slopes 

Sinai silty clay loam, 2 to 6 percent slopes 
Kloten-Buse complex, 9 to 35 percent slopes 
Easby loam 

Exline silty clay loam 

Overly-Nahon silt loams 

Svea-Cavour loams, 0 to 3 percent slopes 
Manfred and Vallers soils, extremely stony 
Fordville loam, 0 to 3 percent slopes 

Dovray silty clay 

Arveson loam 

Barnes-Cavour loams, 3 to 6 percent slopes 
Barnes-Svea loams, 0 to 6 percent slopes, extremely stony 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Land grant 

Limit of soil survey (label) 

Field sheet matchline and neatline 
AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, 
cemetery, or flood pool 


STATE COORDINATE TICK 


LAND DIVISION CORNER 
(sections and land grants) 


ROADS 


Divided (median shown 
if scale permits) 


Other roads 

Trail 
ROAD EMBLEM & DESIGNATIONS 

Interstate 

Federal 

State 

County, farm or ranch 
RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(hormally not shown) 


FENCE 
(normally not shown) 


LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or Small > 3 acres 

in size 

PITS 

Gravel pit < 3 acres in 


size 


Mine or quarry 


Hobteeetenenens 


URRRRRE REAR 


wee 
Herre ee een 


Tari 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Indian mound (label) 
Located object (label) 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


S\ Mound 


Indian 


Tower 


Gas 


SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 
Bedrock vey v yy veW NYY NNYY 


(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 


SOIL SAMPLE 
(normally not shown) 


MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 


Prominent hill or peak 


Rock outcrop 
(includes sandstone and shale) 


Saline spot 

Sandy spot 

Severely eroded spot 

Slide or slip (tips point upslope) 
Stony spot, very stony spot 


Potholes ¥% to 
3 acres in size 
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is compiled on 1976 aerial photograpry by the U. S. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, ate approximately positioned 
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BARNES COUNTY, NORTH DAKOTA NO. 7 


on 1976 a 


photography by the Jepartment of Agriculture ‘onservation Service and cooperating agencies 
Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This map is compiled on 1976 aerial photography by the U. S. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 
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This map 1s compiled on 1976 aerial photography by the U. S. Department of Agriculture, Sor! Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, afe approximately positioned. 
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This map is compiled on 1976 aerial photography by the U. S. Department of Agriculture, Sor) Conservation Service and cooperating agencies 


Coorcimate grid ticks and land division corners, if shown, are approximately positioned 
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This map 1s compiled on 1976 aerial photography by the U. S. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division comers, if shown, are approximately positioned 
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This map 1s compiled on 1376 aerial photography by the U. S. Department of Agriculture, So:! Conserval 
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This map is compiled on 1976 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies, 


Coordinate grid ticks and land division comers, if shown, are approximately positioned. 
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This map 1s compiled on 1976 aerial photography by the U. S$. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 


450.000 FEET 


BARNES COUNTY, NORTH DAKOTA 


SHEET NUMBER 69 


148) 
Joins sheet 77) 


2 560 000 FREE 


a 


* 


—_»2z@® 


5000 Feet 


Scale -1:20000 


——_s»z (@) 


1 Mile 


5000 Feet 


te) 
0 


1000 
Scale -1:20000 


2000 


3000 


% 
4000 


5000 


BARNES COUNTY, NORTH 


| (Joins shéet 69) 


DAKOTA 


— SHEET NUMBER 70 


This map is compiled on 1976 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
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This map 1s compiled on 1976 aerial photography by the U. S. Department of Agriculture, Sor! Conservation Service and cooperating agencies. 


Coordinate grid licks and land division comers, if shown, are approximately positioned. 
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This map is compiled on 1976 aetia! photography by the U. S. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division cotnets, if shown, are approximately positioned. 
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This map is compiled on 1976 aerial photography by the U. $. Department of Agriculture, Soil Conservation Service and cooperating agencies 


Coordinate grid ticks and land division corners, if shown, ate approximately positioned. 
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This map is compiled on 1976 aerial photography by the U. S. Department of Agriculture, Soi! Conservation Service and cooperating agencies 
Coordinate grid ticks and land division corners, if shown, afe approximately positioned. 
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This map 1s compiled on 1976 aerial photography by the U. S$. Department of Agriculture, Sor! Conservation Service and cooperating agencies 


Coordinate grid ticks and land division corners, if shown. are approximately positioned 


(Joins sheet 92) 


4 


SHEET NUMBER 93 


ra Moe. 2 


wal 


yim ey 


iB = 


~ 


ame 


5000 Feet 


Scale -1: 20000 


SHEET NUMBER 94 


NORTH DAKOTA 


BARNES COUNTY, 


@ z—— 


4994 000S 


v6 ‘ON VLOXVG HLHON ‘ALNNOD SANYVE 


P1009) 


“par ayewixoidde aye ‘UMOYS 41 'SJ9UI09 UOISI, 
“sa1duede 8uijesadoos pue 991A: U0) [105 ‘auMyjNINBY jo yuawedag °¢ 


00002: T- 8189S 
ie) 0001 000 Z 


2 9/6] UO pajidwos si dew siyy 


se 


SLOUGH 


7 


OOOE 


eleleh 7 


aw I 


ie) % 


% 


w 
fo.) 
fe} 
z 
<= 
oe 
O 
x 
< 
Q 
als 
- 
x 
ie) 
z 
z 
D> 
12) 
1o) 
” 
WW 
za 
og 
=< 
a 


BARNES COUNTY, NORTH DAKOTA — SHEET NUMBER 95 


R59W. 


1 Mile 


5 
2 
s 
8 


This map 1s compiled an 1975 ai 
? {3 
% 


5000 Feet 


3000 2000 1000 


4000 


5000 


Scale -1:20000 


—_»z@® 


= 
= 
ev 
bond 1] 
=) 
f=) 
o 
o 
ono 
° 
x 
fo) 
ro} 
° 
N 
x 
2 
=) 
ro) 
om 
rc] 
LAS 
sTHs 
v 
° 
) 
ro) 
wo 
ea 


8 
oF 
° 
N 
= 
oO 
Oo 
” 


<a 


2.615.000 FEE 


.— 
& 


BARNES 


COUNTY, NORTH DAKOTA 


SHEET NUMBER 96 


This map is compiled on 1976 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and coopetating agencies. 
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